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DESCRIPTION 



Human Proteins Having Secretory 

Signal Sequences and cDNAs Encoding these Proteins 



TECHNICAL FIELD 

The present invention relates to human proteins having 
secretory signal sequences and DNAs coding for these proteins as 
well as eucaryotic cells forming said proteins by secretory 

10 expression. The proteins of the present invention can be employed 
as pharmaceuticals or as antigens for preparing antibodies against 
said proteins . The human cDNAs of the present invention can be 
utilized as probes for the gene diagnosis and gene sources for 
the gene therapy.- Furthermore, the cDNAs can be utilized as gene 

15 sources for large-scale production of the proteins encoded by said 
cDNAs . Animal cells wherein expression vectors of said cDNAs are 
introduced can be utilized for secretory production of the 
proteins encoded by said cDNA. 

20 BACKGROUND ART 

Cells secrete many proteins outside the cells. These 
secretory proteins play important roles for the proliferation 
control, the differentiation induction, the material 
transportation, the biological protection, etc. in the cells. 

25 Different form intracellular proteins, the secretory proteins 
exert their actions outside the cells, whereby they can be 
administered in the intracorporeal manner such as the injection 
or the drip, so that there are hidden potentialities as medicines. 
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In fact, a number of human secretory proteins such as interferons, 
interleukins, erythropoietin, thrombolytic agents, etc. have been 
currently employed as medicines . In addition, secretory proteins 
other than those described above have been undergoing clinical 
5 trials to develop as pharmaceuticals. Because it has been 
conceived that the human cells still produce many unknown 
secretory proteins, availability of these secretory proteins as 
well as genes coding for them is expected to lead to development 
of novel pharmaceuticals utilizing these proteins. 
10 Heretofore, such secretory proteins have been obtained by 

a method comprising isolation and purification of the target 
protein from a large amount of the blood or a cell culture 
supernatant by using a biological activity as an indicator, 
determination of its primary structure followed by cloning of the 
15 corresponding cDNA on the basis of the information on the 
thus-obtained amino acid sequence, and production of a recombinant 
protein using said cDNA. However, the contents of the secretory 
proteins are generally so low that the isolation and purification 
are difficult in many cases. On the other hand, secretory proteins 
20 and type-1 membrane proteins possess hydrophobic sequences, 
defined as secretory signal sequences, consisting of about 20 
amino acid residues at the amino acid termini (the N-termini) . 
Therefore, the cloning of genes coding for the secretory proteins 
or type-1 membrane proteins is expected to be carried out by using 
25 the presence or absence of these secretory signal sequences as 
indicators . 
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DISCLOSURE QF INVENTION 

The object of the present invention is to provide proteins 
having secretory signal sequences and DNAs coding for these 
proteins as well as eucaryotic cells forming said proteins by 
5 secretory expression. 

As the result of intensive studies , the present inventors 
have been successful in selective cloning of cDNAs having 
secretory signal sequences from a human full-length cDNA bank, 
thereby completing the present invention. In other words, the 

10 present invention provides human proteins having secretory signal 
sequences, namely proteins containing any of the amino acid 
sequences represented by Sequence No. 1 to Sequence 4. Moreover, 
the present invention provides DNAs coding for the above-mentioned 
proteins, exemplified by cDNAs containing any of the base 

15 sequences represented by Sequence Nos . 5 to 9, 11, 13, and 15, 
as well as transformation eucaryotic cells that are capable of 
expressing said cDNAs . 

BRIEF DESCRIPTION OF DRAWINGS 
20 Figure 1: A figure depicting the 

hydrophobicity/hydrophilicity profile of the protein encoded by 
clone HP01738. 

Figure 2: A figure depicting the 

hydrophobicity/hydrophilicity profile of the protein encoded by 
25 clone HP01766. 

Figure 3: A figure depicting the 

hydrophobicity/hydrophilicity profile of the protein encoded by 
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clone HP01842. 

Figure 4: A figure depicting the 

hydrophobicity/hydrophilicity profile of the protein encoded by 
clone HP10484. 

5 

BESS modf, F hp r-mreYTNG OUT THF, TNVF.NTIQN 

The proteins of the present invention can be obtained, for 
example, by a method for isolation from human organs, cell lines, 
etc., a method for preparation of peptides by the chemical 
10 synthesis, or a method for production with the recombinant DNA 
technology using the DNAs coding for the human secretory proteins 
of the present invention, wherein the method for obtainment by 
the recombinant DNA technology is employed preferably. For 
instance, in vitro expression can be achieved by preparation of 
15 an RNA by in vitro transcription from a vector having one of cDNAs 
of the present invention, followed by in vitro translation using 
this RNA as a template. Also, recombination of the translation 
region into a suitable expression vector by the method known in 
the art leads to expression of a large amount of the encoded protein 
20 by using prokaryotic cells such as Escherichia coli. Bacillus 
subtilis, etc., and eucaryotic cells such as yeasts, insect cells, 

mammalian cells, etc. 

In the case in which a protein of the present invention 
is expressed by prokaryotic cells such as Escherichia coli etc., 
25 a recombinant expression vector bearing the translation region 
in the cDNA of the present invention is constructed in an expression 
vector having an origin, a promoter, a ribosome-binding site, a 
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cDNA-cloning site, a terminator etc., which can be replicated in 
the prokaryotic cells, and, after transformation of the host cells 
with said expression vector, the thus-obtained transformant is 
incubated, whereby the protein encoded by said cDNA can be produced 
5 on a large scale in the prokaryotic cells . In this case, a 
maturation protein can be obtained by carrying out the expression 
with inserting an initiation codon in the translation region 
wherein the secretory signal sequence is removed. Alternatively, 
a fusion protein with another protein can be expressed. Only a 

10 protein portion coding for said cDNA can be obtained by cleavage 
of said fusion protein with a suitable protease. 

In the case in which a protein of the present invention 
is expressed by secretion in eucaryotic cells, the protein of the 
present invention can be produced by extracellular secretion, when 

15 the translation region of said cDNA is subjected to recombination 
to an expression vector for eucaryotic cells that has a promoter, 
a splicing region, a poly (A) addition site, etc., followed by 
introduction into the eucaryotic cells. The expression vector is 
exemplified by pKAl, pED6dpc2, pCDM8, pSVK3, pMSG, pSVL, pBK- 

20 CMV, pBK-RSV, EBV vector, pRS, pYES2, and so on. Examples of 
eucaryotic cells to be used in general include mammalian culture 
cells such as simian kidney cells C0S7, Chinese hamster ovary cells 
CHO, etc., budding yeasts, fission yeasts, silkworm cells, Xeriopus 
laevis egg cells, and so on, but any eucaryotic cells may be used, 

25 provided that they are capable of forming the present proteins 
by secretory expression. The expression vector can be introduced 
in the eucaryotic cells by methods known in the art such as the 
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electroporation method, the potassium phosphate method, the 
liposome method, the DEAE-dextran method, and so on. 

After one of the proteins of the present invention is 
expressed in prokaryotic cells or eucaryotic cells, the objective 
protein can be isolated from the culture and purified by a 
combination of separation procedures known in the art. Such 
examples include treatment with a denaturing agent such as urea 
or a surface-active agent, sonication, enzymatic digestion, 
salting-out or solvent precipitation, dialysis, centrif ugation, 
ultrafiltration, gel filtration, SDS-PAGE, isoelectric focusing, 
ion-exchange chromatography, hydrophobic chromatography, 
affinity chromatography, reverse phase chromatography, and so on. 

The proteins of the present invention include peptide 
fragments (more than 5 amino acid residues) containing any partial 
amino acid sequence in the amino acid sequences represented by 
Sequence No. 1 to Sequence No. 4. These peptide fragments can be 
utilized as antigens for preparation of antibodies. Hereupon, the 
proteins of the present invention are secreted in the form of 
maturation proteins outside the cells, after the signal sequences 
are removed. Therefore, these maturation proteins shall come 
within the scope of the present invention. The N-terminal amino 
acid sequences of the maturation proteins can be easily identified 
by using the method for the cleavage-site determination in a signal 
sequence [Japanese Patent Kokai Publication No. 1996-187100] . 
Furthermore, many secretory proteins undergo the processing after 
the secretion to be converted to the active forms. These activated 
proteins or peptides shall come within the scope of the present 
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invention* When sugar chain-binding sites are present in the amino 
acid sequences, expression in appropriate eucaryotic cells 
affords proteins wherein sugar chains are added . Accordingly, such 
proteins or peptides wherein sugar chains are added shall come 
5 within the scope of the present invention. 

The DNAs of the present invention include all DNAs coding 
for the above-mentioned proteins. Said DNAs can be obtained by 
using a method by chemical synthesis, a method by cDNA cloning, 
and so on . 

10 The cDNAs of the present invention can be cloned, for 

example, from cDNA libraries of the human cell origin. These cDNA 
are synthesized by using as templates poly (A) * RNAs extracted from 
human cells. The human cells may be cells delivered from the human 
body, for example, by the operation or may be the culture cells. 

15 The cDNAs can be synthesized by using any method selected from 
the Okayama-Berg method [Okayama, H. and Berg, P., Mol. Cell. Biol. 
2: 161-170 (1982)], the Gubler-Hof fman method [Gubler, u. and 
Hoffman, J. Gene 25: 263-269 (1983) ] , and so on, but it is preferred 
to use the capping method [Kato, S. et al., Gene 150: 243-250 

20 (1994)], as exemplified in Examples, in order to obtain a 
full-length clone in an effective manner. 

The primary selection of one of the cDNAs coding for the 
human proteins having secretory signal sequences is carried out 
by sequencing of a partial base sequence of a cDNA clone selected 

25 at random from cDNA libraries, sequencing of the amino acid 
sequence encoded by the base sequence, and recognition of the 
presence or absence of a hydrophobic site in the resulting N- 
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terminal amino acid sequence region. Next, the secondary selection 
is carried out by determination of the whole sequence by the 
sequencing and the protein expression by in vitro translation. 
Ascertainment of cDNAs of the present invention for encoding the 
5 proteins having secretory signal sequences is carried out by using 
the signal sequence detection method [Yokoyama-Kobayashi, M. et 
al., Gene 163: 193-196 (1995)]. In other words, the ascertainment 
for a coding portion of an inserted cDNA fragment to function as 
a signal sequence is provided by fusing a cDNA fragment coding 

10 for the N-terminus of the target protein with a cDNA coding for 
the protease domain of urokinase and then expressing the resulting 
cDNA in COS7 cells to detect the urokinase activity in the cell 
culture medium. 

The cDNAs of the present invention are characterized by 

15 containing either of the base sequences represented by Sequence 
No. 5 to Sequence No. 8 or the base sequences represented by 
Sequence Nos. 9, 11, 13 and 15. Table 1 summarizes the clone number 
(HP number) , the cells affording the cDNA, the total base number 
of the cDNA, and the number of the amino acid residues of the encoded 

20 protein, for each of the cDNAs . 

Table 1 



25 



30 



Sequence No. 


HP No. 


Cell 


Number of 


Number of amino 






bases 


amino acids 


1, 5, 9 


H P 0 1 7 3 8 


Stomach Cancer 


6 6 5 


1 6 7 


2, 6, 10 


HP 0 1 7 6 6 


PMA— U 9 3 7 


14 14 


17 2 


3, 7, 1 1 


H P 0 1 8 4 2 


PMA— U 9 3 7 


5 9 6 


1 44 


4, 8, 12 


H P 1 0 4 8 4 


PMA-U 9 3 7 


12 3 4 


2 2 0 
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Hereupon, the same clones as the cDNAs of the present 
invention can be easily obtained by screening of the cDNA libraries 
constructed from the human cell lines and human tissues utilized 
in the present invention by the use of an oligonucleotide probe 
5 synthesized on the basis of the cDNA base sequence described in 
any of Sequence Nos. 9, 11 and 13, 

In general, the polymorphism due to the individual 
difference is frequently observed in human genes. Accordingly, 
any cDNA that is subjected to insertion or deletion of one or plural 

10 nucleotides and/or substitution with other nucleotides in 
Sequence Nos . 5 to 9, 11, 13 and 15 shall come within the scope 
of the present invention. 

In a similar manner, any protein that is formed by these 
modifications comprising insertion or deletion of one or plural 

15 amino acids and/or substitution with other amino acids shall come 
within the scope of the present invention, as far as the protein 
possesses the activity of any protein having the amino acid 
sequences represented by Sequence No. 1 to Sequence No. 4. 
The cDNAs of the present invention include cDNA fragments (more 

20 than 10 bp) containing any partial base sequence in the base 
sequences represented by Sequence No. 5 to Sequence No. 8 or in 
the base sequences represented by Sequence Nos. 9, 11, 13 and 15. 
For instance, as illustrated in Examples, the portion coding for 
the secretory signal sequence can be utilized as means to secrete 

25 an optionally selected protein outside the cells by fusing with 
a cDNA encoding another protein. Also, DNA fragments consisting 
of a sense chain and an anti-sense chain shall come within this 
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scope. These DNA fragments can be utilized as the probes for the 

gene diagnosis. 

in addition to the activities and uses described above, 
the polynucleotides and proteins of the present invention may 
exhibit one ormore of the uses or biological activities .including 
those associated with assays cited herein, identif iedbelow. Uses 
or activities described for proteins of the present invention may 
be provided by administration or use of such proteins or by 
administration or use of polynucleotides encoding such proteins 
,such as, for example, in gene therapies or vectors suitable for 
introduction of DNA) . 

The polynucleotides provided by the present invention can 
be used by the research community for various purposes. The 
polynucleotides can be used to express recombinant protein for 
analysis, characterization or therapeutic use; as markers for 
tissues in which the corresponding protein is preferentially 
expressed (either constitutively or at a particular stage of 
tissue differentiation or development or in disease states); as 
molecular weight markers on Southern gels; as chromosome markers 
or tags (when labeled) to identify chromosomes or to map related 
gene positions; to compare with endogenous DNA sequences in 
patients to identify potential genetic disorders; as probes to 
hybridize and thus discover novel, related DNA sequences; as a 
25 source of information to derive PGR primers for genetic 
fingerprinting; as a probe to "subtract-out" known sequences in 
the process of discovering other novel polynucleotides; for 



20 
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selecting and making oligomers for attachment to a "gene chip" 
or other support, including for examination of expression 
patterns; to raise anti-protein antibodiesusing DNA immunization 
techniques; and as an antigen to raise anti~DNA antibodies or 
5 elicit another immune response. Where the polynucleotide encodes 
a protein which binds or potentially binds to another protein (such 
as, for example, in a receptor-ligand interaction) , the 
polynucleotide can also be used in interaction trap assays (such 
as, for example, that described in Gyuris et al., Cell 75:791-803 
10 (1993)) to identify polynucleotides encoding the other protein 
with which binding occurs or to identify inhibitors of the binding 
interaction . 

The proteins provided by the present invention can 
similarly be used in assay to determine biological activity, 

15 including in a panel of multiple proteins for high-throughput 
screening; to raise antibodies or to elicit another immune 
response; as a reagent (including the labeled reagent) in assays 
designed to quantitatively determine levels of the protein (or 
its receptor) in biological fluids; as markers for tissues in which 

20 the corresponding protein is preferentially expressed (either 
constitutively or at a particular stage of tissue differentiation 
or development or in a disease state) ; and, of course, to isolate 
correlative receptors or ligands. Where the protein binds or 
potentially binds to another protein (such as, for example, in 

25 a receptor-ligand interaction) , the protein can be used to 
identify the other protein with which binding occurs or to identify 
inhibitors of the binding interaction. Proteins involved in these 
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binding interactions can also be used to screen for peptide or 
small molecule inhibitors or agonists of the binding interaction. 

Any or all of these research utilities are capable of being 
developed into reagent grade or kit format for commercialization 

5 as research products. 

Methods for performing the uses listed above are well known 
to those skilled in the art. References disclosing such methods 
include without limitation "Molecular Cloning: A Laboratory 
Manual", 2d ed.. Cold Spring Harbor Laboratory Press, Sambrook, 

10 J., E.F. Fritsch and T . Maniatis eds., 1989, and "Methods in 
Enzymology: Guide to Molecular Cloning Techniques", Academic 
Press, Berger, S.L. and A.R. Kimmel eds., 1987. 

Hntri ti ^rifl 1 Uses 

Polynucleotides and proteins of the present invention can 
15 also be used as nutritional sources or supplements. Such uses 
include without limitation use as a protein or amino acid 
supplement, use as a carbon source, use as a nitrogen source and 
use as a source of carbohydrate. In such cases the protein or 
polynucleotide of the invention can be added to the feed of a 
20 particular organism or can be administered as a separate solid 
or liquid preparation, such as in the form of powder, pills, 
solutions, suspensions or capsules. In the case of microorganisms, 
the protein or polynucleotide of the invention can be added to 
the medium in or on which the microorganism is cultured. 

25 cy ±afcing and rpii Pmlif eration^iff^rentirition Activ i ty 

A protein of the present invention may exhibit cytokine, 
cell proliferation (either inducing or inhibiting) or cell 
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differentiation (either inducing or inhibiting) activity or may 
induce production of other cytokines in certain cell populations. 
Many protein factors discovered to date, including all known 
cytokines, have exhibited activity in one or more factor dependent 
5 cell proliferation assays, and hence the assays serve as a 
convenient confirmation of cytokine activity. The activity of 
a protein of the present invention is evidenced by any one of a 
number of routine factor dependent cell proliferation assays for 
cell lines including, without limitation, 32D, DA2, DA1G, T10, 

10 B9, 39/11, BaF3, MC9/G, M+ (preB M+) , 2E8, RB5, DAI, 123, T1165, 
HT2, CTLL2, TF-1, Mo7e and CMK. 

The activity of a protein of the invention may, among other 
means, be measured by the following methods: 

Assays for T-cell or thymocyte proliferation include 

15 without limitation those described in: Current Protocols in 
Immunology, Ed by J. E. Coligan, A.M. Kruisbeek, D.H. Margulies, 
E.M. Shevach, W Strober, Pub. Greene Publishing Associates and 
Wiley-Interscience (Chapter 3, In Vitro assays for Mouse 
Lymphocyte Function 3.1-3.19; Chapter 7, Immunologic studies in 

20 Humans); Takai et al . , J. Immunol. 137:3494-3500, 1986; 
Bertagnolli et al. , J. Immunol. 145:1706-1712, 1990; Bertagnolli 
et al., Cellular Immunology 133:327-341, 1991; Bertagnolli, et 
al., J. Immunol. 149:3778-3783, 1992; Bowman et aL, J. Immunol. 
152: 1756-1761, 1994. 

25 Assays for cytokine production and/or proliferation of 

spleen cells, lymph node cells or thymocytes include, without 
limitation, those described in: Polyclonal T cell stimulation, 
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Kruisbeek, A.M . and Shevach, E .M. In Current Protocols in 
Immunology- J.E.e.a. Coligan eds • Vol 1 pp. 3.12.1-3.12.14, John 
Wiley and Sons, Toronto. 1994; and Measurement of mouse and human 
Interferony, Schreiber, R.D. In Current Protocols in Immunology. 
5 J.E.e.a. Coligan eds. Vol 1 pp. 6.8.1-6.8.8, John Wiley and Sons, 
Toronto. 1994. 

Assays for proliferation and differentiation of 
hematopoietic and lymphopoietic cells include, without limitation, 
those described in: Measurement of Human and Murine Interleukin 

10 2 and Interleukin 4, Bottomly, K., Davis, L.S. and Lipsky, P.E. 
In Current Protocols in Immunology. J.E.e.a. Coligan eds. Vol 1 
pp. 6.3.1-6.3.12, John Wiley and Sons, Toronto. 1991; deVries et 
al., J. Exp. Med. 173:1205-1211, 1991; Moreau et al., Nature 
336:690-692, 1988; Greenberger et al . , Proc . Natl. Acad. Sci . 

15 U.S.A. 80:2931-2938, 1983; Measurement of mouse and human 
interleukin 6-Nordan, R. In Current Protocols in Immunology. 
J.E.e.a. Coligan eds. Vol 1 pp. 6.6.1-6.6.5, John Wiley and Sons, 
Toronto. 1991; Smith et al . , Proc. Natl. Acad. Sci. U.S.A. 
83: 1857-1861, 1986; Measurement of human Interleukin 11 - Bennett, 

20 F., Giannotti, J., Clark, S.C. and Turner, K. J. In Current 
Protocols in Immunology. J.E.e.a. Coligan eds. Vol 1 pp. 6.15.1 
John Wiley and Sons, Toronto. 1991; Measurement of mouse and human 
Interleukin 9 - Ciarletta, A., Giannotti, J., Clark, S.C. and 
Turner, K.J. In Current Protocols in Immunology . J.E.e.a. Coligan 

25 eds. Vol 1 pp. 6.13.1, John Wiley and Sons, Toronto. 1991. 

Assays for T-cell clone responses to antigens (which will 
identify, among others, proteins that affect APC-T cell 
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interactions as well as direct T-cell effects by measuring 
proliferation and cytokine production) include, without 
limitation, those described in: Current Protocols in Immunology, 
Ed by J, E. Coligan, A.M. Kruisbeek, D.H. Margulies, E.M. Shevach, 
W Strober, Pub. Greene Publishing Associates and 
Wiley-Interscience (Chapter 3, In Vitro assays for Mouse 
Lymphocyte Function; Chapter 6, Cytokines and their cellular 
receptors; Chapter 7, Immunologic studies in Humans) ; Weinberger 
et al., Proc. Natl. Acad. Sci . USA 77: 6091-6095, 1980; Weinberger 
et al., Eur. J. Immun. 11:405-411, 1981; Takai et al., J. Immunol. 
137:34 94-3500, 1986; Takai et al., J. Immunol. 140:508-512, 1988. 
Immune Stimulating or Suppressing Activity 
A protein of the present invention may also exhibit immune 
stimulating or immune suppressing activity, including without 
limitation the activities for which assays are described herein. 
A protein may be useful in the treatment of various immune 
deficiencies and disorders (including severe combined 
immunodeficiency (SCID) ) , e.g., in regulating (up or down) growth 
and proliferation of T and/or B lymphocytes, as well as effecting 
the cytolytic activity of NK cells and other cell populations. 
These immune deficiencies may be genetic or be caused by viral 
(e.g., HIV) as well as bacterial orfungal infections, or may result 
from autoimmune disorders. More specifically, infectious 
diseases causes by viral, bacterial, fungal or other infection 
may be treatable using a protein of the present invention, 
including infections by HIV, hepatitis viruses, herpesviruses, 
mycobacteria, Leishmania spp., malaria spp. and various fungal 
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infections such as candidiasis. Of course, in this regard, a 
protein of the present invention may also be useful where a boost 
to the immune system generally may be desirable, i.e., in the 

treatment of cancer. 
5 Autoimmune disorders which may be treated using a protein 

of the present invention include, for example, connective tissue 
disease, multiple sclerosis, systemic lupus erythematosus, 
rheumatoid arthritis, autoimmune pulmonary inflammation, 
Guillain-Barre syndrome, autoimmune thyroiditis, insulin 
10 dependent diabetes mellitis, myasthenia gravis, graf t-versus- 
host disease and autoimmune inflammatory eye disease. Such a 
protein of the present invention may also to be useful in the 
treatment of allergic reactions and conditions, such as asthma 
(particularly allergic asthma) or other respiratory problems. 
15 Other conditions, in which immune suppression is desired 
(including, for example, organ transplantation), may also be 
treatable using a protein of the present invention. 

Using the proteins of the invention it may also be possible 
to immune responses, in a number of ways. Down regulation may 
20 be in the form of inhibiting or blocking an immune response already 
in progress or may involve preventing the induction of an immune 
response. The functions of activated T cells may be inhibited 
by suppressing T cell responses or by inducing specific tolerance 
in T cells, or both. Immunosuppression of T cell responses is 
25 generally an active, non-antigen-specific, process which requires 
continuous exposure of the T cells to the suppressive agent. 
Tolerance, which involves inducing non-responsiveness or anergy 
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in T cells, is distinguishable from immunosuppression in that it 
is generally antigen-specific and persists after exposure to the 
tolerizing agent has ceased. Operationally, tolerance can be 
demonstrated by the lack of a T cell response upon reexposure to 
5 specific antigen in the absence of the tolerizing agent. 

Down regulating or preventing one or more antigen functions 
{including without limitation B lymphocyte antigen functions 
(such as , for example, B7)), e.g., preventing high level 
lymphokine synthesis by activated T cells, will be useful in 

10 situations of tissue, skin and organ transplantation and in 
graf t-versus-host disease (GVHD) . For example, blockage of T cell 
function should result in reduced tissue destruction in tissue 
transplantation. Typically, in tissue transplants, rejection of 
the transplant is initiated through its recognition as foreign 

15 by T cells, followed by an immune reaction that destroys the 
transplant. The administration of a molecule which inhibits or 
blocks interaction of a B7 lymphocyte antigen with its natural 
ligand(s) on immune cells (such as a soluble, monomeric form of 
a peptide having B7-2 activity alone or in conjunction with a 

20 monomeric form of a peptide having an activity of another B 
lymphocyte antigen (e.g., B7-1, B7-3) or blocking antibody) , prior 
to transplantation can lead to the binding of the molecule to the 
natural ligand(s) on the immune cells without transmitting the 
corresponding costimulatory signal. Blocking B lymphocyte 

25 antigen function in this matter prevents cytokine synthesis by 
immune cells, such as T cells, and thus acts as an immunosuppressant. 
Moreover, the lack of costimulation may also be sufficient to 
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anergize the T cells, thereby inducing tolerance in a subject . 
Induction of long-term tolerance by B lymphocyte antigen-blocking 
reagents may avoid the necessity of repeated administration of 
these blocking reagents. To achieve sufficient 

5 immunosuppression or tolerance in a subject, it may also be 
necessary to block the function of a combination of B lymphocyte 
antigens . 

The efficacy of particular blocking reagents in preventing 
organ transplant rejection or GVHD can be assessed using animal 

10 models that are predictive of efficacy in humans. Examples of 
appropriate systems which can be used include allogeneic cardiac 
grafts in rats and xenogeneic pancreatic islet cell grafts in mice, 
both of which have been used to examine the immunosuppressive 
effects of CTLA4Ig fusion proteins in vivo as described in Lenschow 

15 et al., Science 257:789-792 (1992) and Turka et al., Proc. Natl. 
Acad. Sci USA, 89:11102-11105 (1992). In addition, murine models 
of GVHD (see Paul ed., Fundamental Immunology, Raven Press, New 
York, 1989, pp. 846-847) can be used to determine the effect of 
blocking B lymphocyte antigen function in vivo on the development 

20 of that disease. 

Blocking antigen function may also be therapeutically 
useful for treating autoimmune diseases. Many autoimmune 
disorders are the result of inappropriate activation of T cells 
that are reactive against self tissue and which promote the 

25 production of cytokines and autoantibodies involved in the 
pathology of the diseases. Preventing the activation of 
autoreactive T cells may reduce or eliminate disease symptoms. 
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Administration of reagents which block costimulation of T cells 
by disrupting receptor : ligand interactions of B lymphocyte 
antigens can be used to inhibit T cell activation and prevent 
production of autoantibodies or T cell-derived cytokines which 
5 may be involved in the disease process. Additionally, blocking 
reagents may induce antigen-specific tolerance of autoreactive 
T cells which could lead to long-term relief from the disease. 
The efficacy of blocking reagents in preventing or alleviating 
autoimmune disorders can be determined using a number of 

10 well-characterized animal models of human autoimmune diseases* 
Examples include murine experimental autoimmune encephalitis, 
systemic lupus erythmatosis in MRL/lpr/lpr mice or NZB hybrid mice, 
murine autoimmune collagen arthritis, diabetes mellitus in NOD 
mice and BB rats, and murine experimental myasthenia gravis {see 

15 Paul ed., Fundamental Immunology, Raven Press, New York, 1989, 
pp. 840-856) . 

Upregulation of an antigen function (preferably a B 
lymphocyte antigen function) , as a means of up regulating immune 
responses, may also be useful in therapy. Upregulation of immune 

20 responses may be in the form of enhancing an existing immune 
response or eliciting an initial immune response. For example, 
enhancing an immune response through stimulating B lymphocyte 
antigen function may be useful in cases of viral infection. In 
addition, systemic viral diseases such as influenza, the 

25 commoncold, and encephalitis might be alleviated by the 
administration of stimulatory forms of B lymphocyte 
antigens systemically • 
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Alternatively, anti-viral immune responses maybe enhanced 
in an infected patient by removing T cells from. the patient, 
costimulating the T cells in vitro with viral antigen-pulsed APCs 
either expressing a peptide of the present invention or together 
5 with a stimulatory form of a soluble peptide of the present 
invention and reintroducing the in vitro activated T cells into 
the patient. Another method of enhancing anti-viral immune 
responses would be to isolate infected cells from a patient, 
transf ect them with a nucleic acid encoding a protein of the present 
10 invention as described herein such that the cells express all or 
a portion of the protein on their surface, and reintroduce the 
transf ected cells into the patient. The infected cells would now 
be capable of delivering a costimulatory signal to, and thereby 
activate, T cells in vivo. 
15 In another application, up regulation or enhancement of 

antigen function (preferably B lymphocyte antigen function) may 
be useful in the induction of tumor immunity. Tumor cells (e.g., 
sarcoma, melanoma, lymphoma, leukemia, neuroblastoma, carcinoma) 
transfected with a nucleic acid encoding at least one peptide of 
20 the present invention can be administered to a subject to overcome 
tumor-specific tolerance in the subject. If desired, the tumor 
cell can be transfected to express a combination of peptides. For 
example, tumor cells obtained from a patient can be transfected 
ex vivo with an expression vector directing the expression of a 
25 peptide having B7-2-like activity alone, or in conjunction with 
a peptide having B7-l-like activity and/or B7-3-like activity. 
The transfected tumor cells are returned to the patient to result 
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in expression of the peptides on the surface of the transfected 
cell. Alternatively, gene therapy techniques can be used to 
target a tumor cell for transfection in vivo* 

The presence of the peptide of the present invention having 
5 the activity of a B lymphocyte antigen (s) on the surface of the 
tumor cell provides the necessary costimulation signal to T ceils 
to induce a T cell mediated immune response against the transfected 
tumor cells. In addition, tumor cells which lack MHC class I or 
MHC class II molecules, or which fail to reexpress sufficient 

10 amounts of MHC class I or MHC class II molecules, can be transfected 
with nucleic acid encoding all or a portion of (e.g., a 
cytoplasmic-domain truncated portion) of an MHC class I a chain 
protein and P 2 microglobulin protein or an MHC class Hot chain 
protein and an MHC class lip chain protein to thereby express MHC 

15 class I or MHC class II proteins on the cell surface. Expression 
of the appropriate class I or class II MHC in conjunction with 
a peptide having the activity of a B lymphocyte antigen (e.g., 
B7-1, B7-2, B7-3) induces a T cell mediated immune response against 
the transfected tumor cell. Optionally, a gene encoding an 

20 antisense construct which blocks expression of an MHC class II 
associated protein, such as the invariant chain, can also be 
cotransf ected with a DNA encoding a peptide having the activity 
of a B lymphocyte antigen to promote presentation of tumor 
associated antigens and induce tumor specific immunity. Thus, 

25 the induction of a T cell mediated immune response in a human 
subject may be sufficient to overcome tumor-specif ic tolerance 
in the subject. 
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The activity of a protein of the invention may, among other 
means, be measured by the following methods: 

Suitable assays for thymocyte or splenocyte cytotoxicity 
include, without limitation, those described in: Current 
5 Protocols in Immunology, Ed by J. E. Coligan, A.M. Kruisbeek, D.H. 
Margulies, E.M. Shevach, W Strober, Pub. Greene Publishing 
Associates and Wiley-Interscience (Chapters, In Vitro assays for 
Mouse Lymphocyte Function 3.1-3.19; Chapter 7, Immunologic 
studies in Humans); Herrmann et al . , Proc . Natl. Acad. Sci. USA 

10 78:2488-2492, 1981; Herrmann et ah, J. Immunol. 128:1968-1974, 
1982; Handa et ah, J. Immunol. 135:1564-1572, 1985; Takai et al . , 
J. Immunol. 137:3494-3500, 1986; Takai et al., J. Immunol. 
140:508-512, 1988; Herrmann et al . , Proc. Natl. Acad. Sci. USA 
78:2488-2492, 1981; Herrmann et ah, J. Immunol. 128:1968-1974, 

15 1982; Handa et al., J. Immunol. 135:1564-1572, 1985; Takai et al . , 
J. Immunol. 137:3494-3500, 1986; Bowmanet al., J. Virology 
61:1992-1998; Takai et al . , J. Immunol. 140:508-512, 1988; 
Bertagnolli et al . , Cellular Immunology 133:327-341, 1991; Brown 
et al., J. Immunol- 153:3079-3092, 1994. 

20 Assays for T-cell-dependent immunoglobulin responses and 

isotype switching (which will identify, among others, proteins 
that modulate T-cell dependent antibody responses and that affect 
Thl/Th2 profiles) include, without limitation, those described 
in: Maliszewski, J. Immunol. 144:3028-3033, 1990; and Assays for 

25 B cell function: In vitro antibody production, Mond, J.J. and 
Brunswick, M. In Current Protocols in Immunology. J.E.e.a. Coligan 
eds. Vol 1 pp. 3.8.1-3.8.16, John Wiley and Sons, Toronto. 1994. 
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Mixed lymphocyte reaction (MLR) assays (which will identify, 
among others, proteins that generate predominantly Thl and CTL 
responses) include, without limitation, those described in: 
Current Protocols in Immunology, Ed by J. E. Coligan, A.M. 
5 Kruisbeek, D.H. Margulies, E.M. Shevach, W Strober, Pub. Greene 
Publishing Associates and Wiley-Interscience (Chapter 3, In Vitro 
assays for Mouse Lymphocyte Function 3.1-3.19; Chapter 7, 
Immunologic studies in Humans); Takai et al . , J. Immunol. 
137:3494-3500, 1986; Takai et al., J. Immunol. 140:508-512, 1988; 

10 Bertagnolli et al., J. Immunol. 149:3778-3783, 1992. 

Dendritic cell-dependent assays (which will identify, 
among others, proteins expressed by dendritic cells that activate 
naive T-cells) include, without limitation, those described in: 
Guery et al., J. Immunol. 134:536-544, 1995; Inaba et al . , Journal 

15 of Experimental Medicine 173:549-559, 1991; Macatonia et al., 
Journal of Immunology 154:5071-5079, 1995; Porgador et al., 
Journal of Experimental Medicine 182:255-260, 1995; Nair et al., 
Journal of Virology 67:4062-4069, 1993; Huang et al., Science 
264:961-965, 1994; Macatonia et al . , Journal of Experimental 

20 Medicine 169: 1255-1264, 1989; Bhardwaj et al . , Journal of Clinical 
Investigation 94:797-807, 1994; and Inaba et al . , Journal of 
Experimental Medicine 172:631-640, 1990. 

Assays for lymphocyte survival/apoptosis (which will 
identify, among others, proteins that prevent apoptosis after 

25 superantigen induction and proteins that regulate lymphocyte 
homeostasis) include, without limitation, those described in: 
Darzynkiewicz etal., Cytometry 13 : 795-808, 1992; Gorczyca et al . , 
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Leukemia 7:659-670, 1993; Gorczyca et al . , Cancer Research 
53:1945-1951, 1993; Itoh et al . , Cell 66:233-243, 1991; Zacharchuk, 
Journal of Immunology 145 : 4037-4045, 1990; Zamaietal., Cytometry 
14:891-897, 1993; Gorczyca et al . , International Journal of 

5 Oncology 1:639-648, 1992. 

Assays for proteins that influence early steps of T-cell 
commitment and development include, without limitation, those 
described in: Antica et al . , Blood 84:111-117, 1994; Fine et al., 
Cellular Immunology 155:111-122, 1994; Galy et al., Blood 

10 85:2770-2778, 1995; Toki et al . , Proc. Nat. Acad Sci. USA 

88:7548-7551, 1991. 

^tnpniPfiis Rpnnlafinn Activity 

A protein of the present invention may be useful in 
regulation of hematopoiesis and, consequently, in the treatment 

15 of myeloid or lymphoid cell deficiencies. Even marginal 
biological activity in support of colony forming cells, or of 
factor-dependent cell lines indicates involvement in regulating 
hematopoiesis, e.g. in supporting the growth and proliferation 
of erythroid progenitor cells alone or in combination with other 

20 cytokines, thereby indicating utility, for example, in treating 
various anemias or for use in conjunction with 
irradiation/chemotherapy to stimulate the production of erythroid 
precursors and/or erythroid cells; in supporting the growth and 
proliferation of myeloid cells such as granulocytes and 

25 monocytes /macrophages (i.e., traditional CSF activity) useful, 
for example, in conjunction with chemotherapy to prevent or treat 
consequent myelo-suppression; in supporting the growth and 



WO 99/18204 2 5 PCT/JP98/04476 

proliferation of megakaryocytes and consequently of platelets 
thereby allowing prevention or treatment of various platelet 
disorders such as thrombocytopenia, and generally for use in place 
of or complimentary to platelet transfusions; and/or in supporting 
5 the growth and proliferation of hematopoietic stem cells which 
are capable of maturing to any and all of the above-mentioned 
hematopoietic cells and therefore find therapeutic utility in 
various stem cell disorders (such as those usually treated with 
transplantation, including, without limitation, aplastic anemia 

10 and paroxysmal nocturnal hemoglobinuria) , as well as in 
repopulating the stem cell compartment post 

irradiation/chemotherapy, either in- vivo or ex-vivo (i.e., in 
conjunction with bone marrow transplantation or with peripheral 
progenitor cell transplantation (homologous or heterologous) ) as 

15 normal cells or genetically manipulated for gene therapy. 

The activity of a protein of the invention may, among other 
means, be measured by the following methods: 

Suitable assays for proliferation and differentiation of 
various hematopoietic lines are cited above. 

20 Assays for embryonic stem cell differentiation (which will 

identify, among others, proteins that influence embryonic 
differentiation hematopoiesis) include, without limitation, 
those described in: Johansson et al. Cellular Biology 15:141- 
151, 1995; Keller et al., Molecular and Cellular Biology 

25 13:473-486, 1993; McClanahan et al., Blood 81:2903-2915, 1993. 

Assays for stem cell survival and differentiation (which 
will identify, among others, proteins that regulate lympho- 
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hematopoiesis) include, without limitation, those described in: 
Methylcellulose colony forming assays, Freshney, M.G. In Culture 
of Hematopoietic Cells. R.I. Freshney, etal. eds . Vol pp. 265-268, 
Wiley-Liss, Inc., New York, NY. 1994; Hirayama et al . , Proc . Natl. 
5 Acad. Sci. USA 89:5907-5911, 1992; Primitive hematopoietic colony 
forming cells with high proliferative potential, McNiece, I.K. 
and Briddell, R.A. In Culture of Hematopoietic Cells. R.I. 
Freshney, et al. eds. Vol pp. 23-39, Wiley-Liss, Inc., New York, 
NY. 1994; Neben et al. , Experimental Hematology 22 : 353-359, 1994; 
10 Cobblestone area forming cell assay, Ploemacher, R.E. In Culture 
of Hematopoietic Cells. R.I. Freshney, et al . eds. Vol pp. 1-21, 
Wiley-Liss, Inc., New York, NY. 1994; Long term bone marrow 
cultures in the presence of stromal cells, Spooncer, E., Dexter, 
M. and Allen, T. In Culture of Hematopoietic Cells . R.I. Freshney, 
15 et al. eds. Vol pp. 163-179, Wiley-Liss, Inc., New York, NY. 1994; 
Long term culture initiating cell assay, Sutherland, H.J. In 
Culture of Hematopoietic Cells. R.I. Freshney, et al . eds. Vol 
pp. 139-162, Wiley-Liss, Inc., New York, NY. 1994. 
Tis.sn^ r;i-Q W fh ftf-j-ivit-y 

20 A P r otein of the present invention also may have utility 

in compositions used for bone, cartilage, tendon, ligament and/or 
nerve tissue growth or regeneration, as well as for wound healing 
and tissue repair and replacement, and in the treatment of burns, 
incisions and ulcers. 

25 A P r otein of the present invention, which induces cartilage 

and/or bone growth in circumstances where bone is not normally 
formed, has application in the healing of bone fractures and 
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cartilage damage or defects in humans and other animals. Such 
a preparation employing a protein of the invention may have 
prophylactic use in closed as well as open fracture reduction and 
also in the improved fixation of artificial joints, De novo bone 
5 formation induced by an osteogenic agent contributes to the repair 
of congenital, trauma induced, or oncologic resection induced 
craniofacial defects, and also is useful in cosmetic plastic 
surgery. 

A protein of this invention may also be used in the treatment 

10 of periodontal disease, and in other tooth repair processes. Such 
agents may provide an environment to attract bone-forming cells, 
stimulate growth of bone-forming cells or induce differentiation 
of progenitors of bone-forming cells. A protein of the invention 
may also be useful in the treatment of osteoporosis or 

15 osteoarthritis, such as through stimulation of bone and/or 
cartilage repair or by blocking inflammation or processes of 
tissue destruction (collagenase activity, osteoclast activity, 
etc.) mediated by inflammatory processes. 

Another category of tissue regeneration activity that may 

20 be attributable to the protein of the present invention is 
tendon/ ligament formation. A protein of the present invention, 
which induces tendon/ligament-like tissue or other tissue 
formation in circumstances where such tissue is not normally 
formed, has application in the healing of tendon or ligament tears, 

25 deformities and other tendon or ligament defects in humans and 
other animals. Such a preparation employing a 

tendon/ligament-like tissue inducing protein may have 
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prophylactic use in preventing damage to tendon or ligament tissue, 
as well as use in the improved fixation of tendon or ligament to 
bone or other tissues, and in repairing defects to tendon or 
ligament tissue. De novo tendon/ligament-like tissue formation 
5 induced by a composition of the present invention contributes to 
the repair of congenital, trauma induced, or other tendon or 
ligament defects of other origin, and is also useful in cosmetic 
plastic surgery for attachment or repair of tendons or ligaments. 
The compositions of the present invention may provide an 

10 environment to attract tendon or ligament- forming cells, 
stimulate growth of tendon- or ligament- forming cells, induce 
differentiation of progenitors of tendon- or ligament-forming 
cells, or induce growth of tendon/ligament cells or progenitors 
ex vivo for return in vivo to effect tissue repair. The 

15 compositions of the invention may also be useful in the treatment 
of tendinitis, carpal tunnel syndrome and other tendon or ligament 
defects. The compositions may also include an appropriate matrix 
and/or sequestering agent as a carrier as is well known in the 
art . 

20 The protein of the present invention may also be useful 

for proliferation of neural cells and for regeneration of nerve 
and brain tissue, i.e. for the treatment of central and peripheral 
nervous system diseases and neuropathies, as well as mechanical 
and traumatic disorders, which involve degeneration, death or 

25 trauma to neural cells or nerve tissue. More specifically, a 
protein may be used in the treatment of diseases of the peripheral 
nervous system, such as peripheral nerve injuries, peripheral 
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neuropathy and localized neuropathies, and central nervous system 
diseases, such as Alzheimer's, Parkinson 1 s disease, Huntington's 
disease, amyotrophic lateral sclerosis, and Shy-Drager syndrome. 
Further conditions which may be treated in accordance with the 
5 present invention include mechanical and traumatic disorders, 
such as spinal cord disorders, head trauma and cerebrovascular 
diseases such as stroke. Peripheral neuropathies resulting from 
chemotherapy or other medical therapies may also be treatable 
using a protein of the invention. 

10 Proteins of the invention may also be useful to promote 

better or faster closure of non-healing wounds, including without 
limitation pressure ulcers, ulcers associated with vascular 
insufficiency, surgical and traumatic wounds, and the like. 

It is expected that a protein of the present invention may 

15 also exhibit activity for generation or regeneration of other 
tissues, such as organs (including/ for example, pancreas, liver, 
intestine, kidney, skin, endothelium) , muscle (smooth, skeletal 
or cardiac) and vascular ( including vascular endothelium) tissue, 
or for promoting the growth of cells comprising such tissues . Part 

20 of the desired effects may be by inhibition or modulation of 
f ibrotic scarring to allow normal tissue to regenerate. A protein 
of the invention may also exhibit angiogenic activity. 

A protein of the present invention may also be useful for 
gut protection or regeneration and treatment of lung or liver 

25 fibrosis, reperfusion injury in various tissues, and conditions 
resulting from systemic cytokine damage. 

A protein of the present invention may also be useful for 
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promoting or inhibiting differentiation of tissues described 
above from precursor tissues or cells; or for inhibiting the growth 
of tissues described above. 

The activity of a protein of the invention may, among other 
5 means, be measured by the following methods: 

Assays for tissue generation activity include, without 
limitation, those described in: International Patent Publication 
No. WO95/16035 (bone, cartilage, tendon); International Patent 
Publication No. WO95/05846 (nerve, neuronal); International 
10 Patent Publication No. WO91/07491 (skin, endothelium ). 

Assays for wound healing activity include, without 
limitation, those described in: Winter, Epidermal Wound Healing, 
pps. 71-112 (Maibach, HI and Rovee, DT, eds.), Year Book Medical 
Publishers, Inc., Chicago, as modified by Eaglstein and Mertz, 
15 J. Invest. Dermatol 71:382-84 (1978). 
Activin/Tnhihin Activity 

A protein of the present invention may also exhibit activin- 
or inhibin-related activities. Inhibins are characterized by 
their ability to. inhibit the release of follicle stimulating 

20 hormone (FSH), while activins and are characterized by their 
ability to stimulate the release of follicle stimulating hormone 
(FSH) . Thus, a protein of the present invention, alone or in 
heterodimers with a member of the inhibin a family, may be useful 
as' a contraceptive based on the ability of inhibins to decrease 

25 fertility in female mammals and decrease spermatogenesis in male 
mammals. Administration of sufficient amounts of other inhibins 
can induce infertility in these mammals. Alternatively, the 
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protein of the invention, as a homodimer or as a heterodimer with 
other protein subunits of the inhibin-0 group, may be useful as 
a fertility inducing therapeutic, based upon the ability of 
activin molecules in stimulating FSH release from cells of the 
anterior pituitary. See, for example, United States Patent 
4,798,885. A protein of the invention may also be useful for 
advancement of the onset of fertility in sexually immature mammals, 
so as to increase the lifetime reproductive performance of 
domestic animals such as cows, sheep and pigs. 

The activity of a protein of the invention may, among other 
means, be measured by the following methods: 

Assays for activin/inhibin activity include, without 
limitation, those described in: Vale et al . , Endocrinology 
91:562-572, 1972; Ling et al., Nature 321:779-782, 1986; Vale et 
al., Nature 321:776-779, 1986; Mason et al . , Nature 318:659-663, 
1985; Forage et al . , Proc . Natl . Acad. Sci . USA 83 : 3091-3095, 1986. 

Chemotactic/Chemokxnctic Activity 

A protein of the present invention may have chemotactic 
or chemokinetic activity (e.g., act as a chemokine) for mammalian 
cells, .including, for example, monocytes, fibroblasts, 
neutrophils, T-cells, mast cells, eosinophils, epithelial and/or 
endothelial cells. Chemotactic and chemokinetic proteins can be 
used to mobilize or attract a desired cell population to a desired 
site of action. Chemotactic or chemokinetic proteins provide 
particular advantages in treatment of wounds and other trauma to 
tissues, as well as in treatment of localized infections. For 
example, attraction of lymphocytes, monocytes or neutrophils to 
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tumors or sites of infection may result in improved immune 
responses against the tumor or infecting agent. 

A protein or peptide has chemotactic activity for a 
particular cell population if it can stimulate, directly or 
5 indirectly, the directed orientation or movement of such cell 
population. Preferably, the protein or peptide has the ability 
to directly stimulate directed movement of cells. Whether a 
particular protein has chemotactic activity for a population of 
cells can be readily determined by employing such protein or 

10 peptide in any known assay for cell chemotaxis . 

The activity of a protein of the invention may, among other 
means, be measured by the following methods: 

Assays for chemotactic activity (which will identify 
proteins that induce or prevent chemotaxis ) consist of assays that 

15 measure the ability of a protein to induce the migration of cells 
across a membrane as well as the ability of a protein to .induce 
the adhesion of one cell population to another cell population. 
Suitable assays for movement and adhesion include, without 
limitation, those described in: Current Protocols in Immunology, 

20 Ed by J. E. Coligan, A.M. Kruisbeek, D.H. Margulies, E.M. Shevach, 
W.Strober, Pub. Greene Publishing Associates and Wiley- 
Interscience {Chapter 6.12, Measurement of alpha and beta 
Chemokines 6.12.1-6.12.28; Taub et al. J. Clin. Invest. 
95:1370-1376, 1995; Lind et al . APMIS 103:140-146, 1995; Muller 

25 et al Eur. J. Immunol. 25: 1744-1748; Gruber et al. J. of Immunol. 
152:5860-5867, 1994; Johnston et al . J, of Immunol. 153: 1762-1768, 
1994 . 
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Hftmnstatir and Thrombol vt ic Activity 

A protein of the invention may also exhibit hemostatic or 
thrombolytic activity. As a result/ such a protein is expected 
to be useful in treatment of various coagulation disorders 
5 ( includinghereditary disorders, such as hemophilias) or to 
enhance coagulation and other hemostatic events in treating wounds 
resulting from trauma, surgery or other causes. A protein of the 
invention may also be useful for dissolving or inhibiting 
formation of thromboses and for treatment and prevention of 

10 conditions resulting therefrom (such as, for example, infarction 
of cardiac and central nervous system vessels (e.g., stroke). 

The activity of a protein of the invention may, among other 
means, be measured by the following methods: 

Assay for hemostatic and thrombolytic activity include, 

15 without limitation, those described in: Linet et al., J. Clin. 
Pharmacol. 26:131-140, 1986; Burdick et al., Thrombosis Res. 
45:413-419, 1987; Humphrey et al . , Fibrinolysis 5:71-79 (1991); 
Schaub, Prostaglandins 35:467-474, 1988. 
Receptor/Ligand Activity 

20 A protein of the present invention may also demonstrate 

activity as receptors, receptor ligands or inhibitors or agonists 
of receptor/ ligand interactions. Examples of such receptors and 
ligands include, without limitation, cytokine receptors and their 
ligands, receptor kinases and their ligands, receptor 

25 phosphatases and their ligands, receptors involved in cell-cell 
interactions and their ligands (including without limitation, 
cellular adhesion molecules (such as selectins, integrins and 
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their ligands) and receptor/ligand pairs involved in antigen 
presentation, antigen recognition and development of cellular and 
humoral immune responses) . Receptors and ligands are also useful 
for screening of potential peptide or small molecule inhibitors 
5 of the relevant receptor/ligand interaction. A protein of the 
present invention (including, without limitation, fragments of 
receptors and ligands) may themselves be useful as inhibitors of 
receptor/ligand interactions. 

The activity of a protein of the invention may, among other 
10 means, be measured by the following methods: 

Suitable assays for receptor-ligand activity include 
without limitation those described in: Current Protocols in 
Immunology, Ed by J.E. Coligan, A.M. Kruisbeek, D.H. Margulies, 
E.M. Shevach, W.Strober, Pub. Greene Publishing Associates and 
15 Wiley-Interscience (Chapter 7.28, Measurement of Cellular 
Adhesion under static conditions 7.28.1-7.28.22), Takai et al . , 
Proc. Natl. Acad. Sci. USA 84:68 64-6868, 1987; Bierer et al . , 
J. Exp. Med. 168:1145-1156, 1988; Rosenstein et al., J. Exp. Med. 
169:149-160 1989; Stoltenborg et al., J. Immunol. Methods 
175:59-68, 1994; Stitt et al., Cell 80:661-670, 1995. 
Anti-Inflammatory Ar.fi vii-y 

Proteins of the present invention may also exhibit 
anti-inflammatory activity. The anti-inflammatory activity may 
be achieved by providing a stimulus to cells involved in the 
inflammatory response, by inhibiting or promoting cell-cell 
interactions (such as, for example, cell adhesion), by inhibiting 
or promoting chemotaxis of cells involved in the inflammatory 
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process, inhibiting or promoting cell extravasation, or by 
stimulating or suppressing production of other factors which more 
directly inhibit or promote an inflammatory response. Proteins 
exhibiting such activities can be used to treat inflammatory 
5 conditions including chronic or acute conditions) , including 
without limitation inflammation associated with infection (such 
as septic shock, sepsis or systemic inflammatory response syndrome 
(SIRS)), ischemia-reperfusion injury, endotoxin lethality, 
arthritis, complement-mediated hyperacute rejection, nephritis, 
10 cytokine or chemokine-induced lung injury, inflammatory bowel 
disease, Crohn's disease or resulting from over production of 
ytokines such as TNF or IL-1 . Proteins of the invention may also 
be useful to treat anaphylaxis and hypersensitivity to an antigenic 
substance or material, 

15 Tumor Inhibition Activity 

In addition to the activities described above for 
immunological treatment or prevention of tumors, a protein of the 
invention may exhibit other anti-tumor activities. A protein may 
inhibit tumor growth directly or indirectly (such as, for example, 

20 via ADCC) . A protein may exhibit its tumor inhibitory activity 
by acting on tumor tissue or tumor precursor tissue, by inhibiting 
formation of tissues necessary to support tumor growth (such as, 
for example, by inhibiting angiogenesis) , by causing production 
of other factors, agents or cell types which inhibit tumor growth, 

25 or by suppressing, eliminating or inhibiting factors, agents or 
cell types which promote tumor growth 
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A protein of the invention may also exhibit one or more of 
the following additional activities or effects: inhibiting the 
growth, infection or function of, or killing, infectious agents, 
5 including, without limitation, bacteria, viruses, fungi and other 
parasites; effecting (suppressing or enhancing) bodily 
characteristics, including, without limitation, height, weight, 
hair color, eye color, skin, fat to lean ratio or other tissue 
pigmentation, or organ or body part size or shape (such as, for 
10 example, breast augmentation or diminution, change in bone form 
or shape) ; effecting biorhythms or caricadic cycles or rhythms; 
effecting the fertility of male or female subjects; effecting the 
metabolism, catabolism, anabolism, processing, utilization, 
storage or elimination of dietary fat, lipid, protein, carbohydrate, 
15 vitamins, minerals, cofactors or other nutritional factors or 
component (s) ; effecting behavioral characteristics, including, 
without limitation, appetite, libido, stress, cognition (including 
cognitive disorders) , depression (including depressive disorders) 
and violent behaviors; providing analgesic effects or other pain 
20 reducing effects; promoting differentiation and growth of 
embryonic stem cells in lineages other than hematopoietic lineages; 
hormonal or endocrine activity; in the case of enzymes, correcting 
deficiencies of the enzyme and treating deficiency-related 
diseases; treatment of hyperprolif erative disorders (such as, for 
25 example, psoriasis) ; immunoglobulin- like activity (such as, for 
example, the ability to bind antigens or complement) ; and the 
ability to act as an antigen in a vaccine composition to raise an 
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immune response against such protein or another material or entity 
which is cross-reactive with such protein. 

Examples 

5 The present invention is embodied in more detail by the 

following examples, but this embodiment is not intended to 
restrict the present invention. The basic operations and the 
enzyme reactions with regard to the DNA recombination are carried 
out according to the literature ["Molecular Cloning. A Laboratory 

10 Manual", Cold Spring Harbor Laboratory, 1989] . Unless otherwise 
stated, restrictive enzymes and a variety of modification enzymes 
to be used were those available from TAKARA SHUZO. The 
manufacturer' s instructions were used for the buffer compositions 
as well as for the reaction conditions, in each of the enzyme 

15 reactions. The cDNA synthesis was carried out according to the 
literature [Kato, S. et al . , Gene 150: 243-250 (1994)]. 
(1) Preparation of Poly (A) RNA 

The histiocyte lymphoma cell line U937 (ATCC CRL 1593) 
stimulated by phorbol ester and tissues of stomach cancer 

20 delivered by the operation were used for human cells to extract 
mRNAs. The cell line was incubated by a conventional procedure. 

After about 1 g of the human cells was homogenized in 20 
ml of a 5.5 M guanidinium thiocyanate solution, a total mRNA was 
prepared according to the literature [Okayama, H. et al., "Method 

25 in Enzymology", Vol. 164, Academic Press, 1987]. This was 
subjected to chromatography on oligo(dT) -cellulose column washed 
with a 20 mM Tris-hydrochloride buffer solution (pH 7.6), 0.5 M 
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NaCI, and 1 mM EDTA to obtain a poly (A)' RNA according to the 

above-described literature. 

(2) Construction of cDNA Library 

Ten micrograms of the above-mentioned poly (A) T RNA were 
5 dissolved in a 100 mM Tris-hydrochloride buffer solution (pH 8), 
one unit of an RNase-free, bacterial alkaline phosphatase was 
added, and the reaction was run at 37°C for one hour. After the 
reaction solution was subjected to phenol extraction, followed 
by ethanol precipitation, the resulting pellet was dissolved in 
10 a solution containing 50 mM sodium acetate (pH 6), 1 mM EDTA, 0 . 1% 
2-mercaptoethanol, and 0.011 Triton X-100. Thereto was added one 
unit of a tobacco-origin acid pyrophosphatase (Epicentre 
Technologies) and a total 100 ^1 volume of the resulting mixture 
was reacted at 37°C for one hour. After the reaction solution was 
15 sub j ected to phenol extraction, followed by ethanol precipitation, 
the resulting pellet was dissolved in water to obtain a solution 
of a decapped poly (A)' RNA. 

The decapped poly (A)* RNA and 3 nmol of a chimeric DNA- 
RNA oligonucleotide (5' -dG-dG-dG-dG-dA-dA-dT-dT-dC-dG-dA-G-G- 
20 A-3') were dissolved in a solution containing 50 mM Tris- 
hydrochloride buffer solution (pH 7.5), 0 . 5 mM ATP, 5 mM MgCl., 
10 mM 2-mercaptoethanol, and 25% polyethylene glycol, whereto was 
added 50 units of T4RNA ligase and a total 30 jil volume of the 
resulting mixture was reacted at 20°C for 12 hours. After the 
25 reaction solution was subjected to phenol extraction, followed 
by ethanol precipitation, the resulting pellet was dissolved in 
water to obtain a chimeric-oligo-capped poly (A)" RNA. 
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After digestion of vector pKAl (Japanese Patent Kokai 
Publication No. 1992-117292) developed by the present inventors 
with Kpnl, about 60 dT tails were added using a terminal transferase . 
A vector primer to be used below was prepared by digestion of this 
5 product with EcoRV to remove a dT tail at one side. 

After 6 jag of the previously-prepared chimeric-oligo- 
capped poly (A) RNA was annealed with 1*2 \xg of the vector primer, 
the resulting product was dissolved in a solution containing 50 
mM Tris-hydrochloride buffer solution (pH 8:3), 75 mM KC1, 3 mM 

10 MgCl., 10 mM dithiothreitol , and 1.25 mM dNTP (dATP + dCTP + dGTP 
+ dTTP) , 200 units of a reverse transcriptase (GIBCO-BRL) were 
added, and the reaction in a total 20 ill volume was run at 42*C 
for one hour. After the reaction solution was subjected to phenol 
extraction, followed by ethanol precipitation, the resulting 

15 pellet was dissolved in a solution containing 50 mM Tris- 
hydrochloride buffer solution (pH 7.5) , 100 mM NaCl, 10 mM MgCl 2 , 
and 1 mM dithiothreitol. Thereto were added 100 units of EcoRI 
and a total 20 p.1 volume of the resulting mixture was reacted at 
37°C for one hour. After the reaction solution was subjected to 

20 phenol extraction, followed by ethanol precipitation, the 
resulting pellet was dissolved in a solution containing 20 mM 
Tris-hydrochloride buffer solution (pH7.5), lOOmMKCl, 4mMMgCl 2 , 
10 mM (NH 4 ) 2 S0 4 , and 50 \xg/ml of the bovine serum albumin. Thereto 
were added 60 units of an Escherichia coli DNA ligase and the 

25 resulting mixture was reacted at 16°C for 16 hours . To the reaction 
solution were added 2 \xl of 2 mM dNTP, 4 units of Escherichia coli 
DNA polymerase I, and 0.1 unit of Escherichia coli RNase H and 
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the resulting mixture was reacted at 12°C for one hour and then 

at 22°C for one hour. 

Next, the cDNA-synthesis reaction solution was used for 
transformation of Escherichia coli DH12S (GIBCO-BRL) . The 
5 transformation was carried out by the elect roporation method. A 
portion of the transf ormant was sprayed on the 2xYT agar culture 
medium containing 100 |-ig/ml ampicillin and the mixture was 
incubated at 37°C overnight. A colony formed on the agar medium 
was picked up at random and inoculated on 2 ml of the 2xYT culture 

10 medium containing 100 p.g/ml ampicillin. After incubation at 37°C 
overnight, the culture mixture was centrifuged to separate the 
mycelia, from which a plasmid DNA was prepared by the alkaline 
lysis method. The plasmid DNA was subjected to double digestion 
with EcoRI andNotl, followed by 0.8% agarose gel electrophoresis, 

15 to determine the size of the cDNA insert. Furthermore, using the 
thus-obtained plasmid as a template, the sequence reaction was 
carried out by using an M13 universal primer labeled with a 
fluorescent dye and a Taq polymerase (a kit of Applied Biosystems) 
and then the product was examined with a fluorescent DNA sequencer 

20 (Applied Biosystems) to determine an about 400-bp base sequence 
at the 5' -terminus of the cDNA. The sequence data were filed as 
the homo/protein cDNA bank database. 

(3) Selection of cDNAs Encoding Proteins Having Secretory 
Signal Sequences 

25 A base sequence registered in the homo/protein cDNA bank 

was converted to three frames of amino acid sequences and the 
presence or absence of an open reading frame (ORF) beginning from 
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the initiation codon was examined. Then, the selection was made 
for the presence of a signal sequence that is characteristic to 
a secretory protein ab the N-terminus of the portion encoded by 
the ORF. These clones were sequenced from the both 5' and 3' 
5 directions by the use of the deletion method using exonuclease 
III to determine the whole base sequence. The 
hydrophobicity/hydrophilicity profiles were obtained for 
proteins encoded by the ORF by the Kyte-Doolittle method [Kyte, 
J. & Doolittle, R. F. , J. Mol. Biol. 157: 105-132 (1982) ] to examine 

10 the presence or absence of a hydrophobic region. In the case in 
which there is not a hydrophobic region of a putative transmembrane 
domain in the amino acid sequence of an encoded protein, this 
protein was judged as a membrane protein that did not possess a 
secretory protein or a transmembrane domain. 

15 (4) Functional Verification of Secretory Signal Sequence 

It was verified by the method described in the literature 
[Yokoyama-Kobayashi, M. et al., Gene 163: 193-196 (1995)] that 
the N-terminal hydrophobic region in the secretory protein clone 
candidate obtained. in the above-mentioned steps functions as a 

20 secretory signal sequence. First, the plasmid containing the 
target cDNA was cleaved at an appropriate restriction enzyme site 
existing at the downstream of the portion expected for encoding 
the secretory signal sequence. In the case in which this 
restriction site was a protruding 5' -terminus, the site was 

25 blunt-ended by the Klenow treatment. Digestion with Hindlll was 
further carried out and a DNA fragment containing the SV40 promoter 
and a cDNA encoding the secretory signal sequence at the downstream 
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of the promoter was separated by agarose gel electrophoresis. The 
resulting fragment was inserted between Hindlll in pSSD3 
(DDBJ/EMBL/ GenBank Registration No. AB007 632) and a restriction 
enzyme site selected so as to match with the urokinase-coding frame, 
5 thereby constructing a vector expressing a fusion protein of the 
secretory signal sequence of the target cDNA and the urokinase 
protease domain. 

After Escherichia coli (host: JM109) bearing the 
fusion-protein expression vector was incubated at 37°C for 2 hours 

10 in 2 ml of the 2xYT culture medium containing 100 |ag/ml of 
ampicillin, the helper phage M13K07 (50 was added and the 

incubation was continued at 37 °C overnight. A supernatant 
separated by centrif ugation underwent precipitation with 
polyethylene glycol to obtain single-stranded phage particles. 

15 These particles were suspended in 100 |il of 1 mM Tris-0.1 mM EDTA, 
pH 8 (TE) . Also, there were used as controls suspensions of 
single-stranded phage particles prepared in the same manner from 
pSSD3 and from the vector pKAl-UPA containing a full-length cDNA 
of urokinase [Yokoyama-Kobayashi, M. et al . , Gene 163: 193-196 

20 (1995)]. 

The culture cells originating from the simian kidney, COS7, 
were incubated at 3lXZ in the presence of 5% C0 2 in the Dulbecco's 
modified Eagle's culture medium (DMEM) containing 10% fetal calf 
albumin. Into a 6-well plate (Nunc Inc., 3 cm in the well diameter) 
25 were inoculated IX 10 5 C0S7 cells and incubation was carried out 
at 37°C for 22 hours in the presence of 5% C0 2 . After the culture 
medium was removed, the cell surface was washed with a phosphate 
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buffer solution and then washed again with DMEM containing 50 mM 
Tris-hydrochloric acid (pH 7.5) (TDMEM) . To the resulting cells 
was added a suspension of 1 )il of the single-stranded phage 
suspension, 0.6 ml of the DMEM culture medium, and 3 p.1 of 
TRANSFECTAM™ (IBF Inc.) and the resulting mixture was incubated 
at 37°C for 3 hours in the presence of 5% C0 2 . After the sample 
solution was removed, the cell surface was washed with TDMEM, 2 
ml per well of DMEM containing 10% fetal calf albumin was added, 
and the incubation was carried out at 37 C C for 2 days in the presence 
of 5% C0 2 . 

To 10 ml of 50 mM phosphate buffer solution (pH 7.4) 
containing 2% bovine fibrinogen (Miles Inc.), 0.5% agarose, and 
1 mM calcium chloride were added 10 units of human thrombin (Mochida 
Pharmaceutical Co . , Ltd.) and the resulting mixture was solidified 
in a plate of 9 cm in diameter to prepare a fibrin plate. Ten 
microliters of the culture supernatant of the tansfected C0S7 
cells were spotted on the fibrin plate, which was incubated at 
37^ for 15 hours. The diameter of the thus-obtained clear circle 
was taken as an index for the urokinase activity. Table 2 shows 
the restriction enzyme site used for cutting the cDNA fragment 
from each clone, the restriction enzyme site used for cleavage 
of pSSD3, and the presence or absence of a clear circle. Except 
for the case in which pSSD3 was used as the control, each of the 
samples formed a clear circle to identify that urokinase was 
secreted in the culture medium. In other words, it has been 
indicated that each of the cDNA fragments codes for the amino acid 
sequence that functions as the secretory signal sequence. 
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Table 2 



HP No. 


Kestriction 
enzyme site 

cDNA* Vector 


Clear circle 


H P 0 1 7 3 8 
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Pm a C I 




H P 0 1 7 6 6 


P V U I I 


E c o RV 




H P 0 1 8 4 2 


P s t I (T) 


S m a I 


~r- 


H P 1 0 4 8 4 


Ball 


E c o R V 




pKAl-UPA 








p S S D 3 









* (K) and (T) mean that the cDNA was blunt-ended by the Klenow 
15 treatment, after cleavage with the restriction enzyme, and by the 
T4DNA-polymerase treatment, after cleavage with the restriction 
enzyme, respectively. 

(5) Protein Synthesis by In Vitro Translation 
20 The plasmid vector bearing the cDNA of the present invention 

was used for in vitro transcription/ translation with a T : -T rabbit 
reticulocyte lysate kit (Promega) . In this case, [ : ' 5 S ] methionine 
was added to label the expression product with a radioisotope. 
Each of the reactions was carried out according to the protocols 
25 attached to the kit. Two micrograms of the plasmid was reacted 
at 30X: for 90 minutes in a total 25 p.1 volume of the reaction 
solution containing 12.5 nl of T N T rabbit reticulocyte lysate, 0.5 
Ml of a buffer solution (attached to kit), 2 |il of an amino acid 
mixture (methionine-f ree) , 2 jul of [ 35 S] methionine (Amersham) 
30 (0.37 MBq/jil), 0.5 nl of T7RNA polymerase, and 20 U of RNasin. 
To 3 jxl of the resulting reaction solution was added 2 ^il of the 
SDS sampling buffer { 125 mM Tris-hydrochloric acid buff er, pH 6.8, 
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120 mM 2-mercaptoethanol, 2% SDS solution, 0 . 025% bromophenol blue, 
and 20% glycerol) and the resulting mixture was heated at 95^ 
for 3 minutes and then subjected to SDS-polyacrylamide gel 
electrophoresis. The molecular weight of the translation product 
5 was determined by carrying out the autoradiograph. 

(6) Expression by COS7 

Escherichia coli bearing the expression vector of the 
protein of the present invention was infected with helper phage 
M13K07 and single-stranded phage particles were obtained by the 

10 above-mentioned procedure. The thus-obtained phage was used for 
introducing each expression vector in the culture cells 
originating from the simian kidney, C0S7 . After incubation at 37°C 
for 2 days in the presence of 5% C0 C , the incubation was continued 
for one hour in the culture medium containing [ 35 S] cystine or 

15 [ 35 S] methionine. Concentration of the culture medium, followed by 
subjecting to SDS-PAGE, allowed to observe the presence of. a band 
wherein the protein of the present invention was formed by the 
secretory expression, which did not exist in the culture 
supernatant from the COS7 cells only. The molecular weights of 

20 the expression products were as follows: HP01738, 17kDa; HP01842, 
32kDa; HP10484, 27kDa. 

(7) Clone Examples 

<HP01738> (Sequence Nos . 1, 5, and 9) 

Determination of the whole base sequence of the cDNA insert 
25 of clone HP01738 obtained from cDNA libraries of the human stomach 
cancer revealed the structure consisting of a 58-bp 5' - 
nontranslation region, a 504-bp ORF, and a 103-bp 3'- 
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nontranslation region. The ORF codes for a protein consisting of 
167 amino acid residues and there existed a hydrophobic region 
of a putative secretory signal sequence at the N-terminal. Figure 
1 depicts the hydrophobicity/hydrophilicity profile, obtained by 
5 the Kyte-Dpolittle method, of the present protein. In vitro 
translation resulted in formation of a translation product of 19 
kDa that was almost consistent with the molecular weight of 18, 176 
predicted from the ORF. Application of the (-3,-1) rule, a method 
for predicting the cleavage site in the secretory signal sequence, 
10 allows to expect that the maturation protein starts from 
isoleucine at position 19. 

The search of the protein data base by using the amino acid 
sequence of the present protein revealed that the protein was 
analogous to the rat zymogen granule protein (NBRF Accession No. 
15 S42924) . Table 3 shows the comparison of the amino acid sequence 
between the human protein of the present invention (HP) and the 
rat zymogen granule protein (RN) . Therein, the marks of -, *, and . 
represent a gap, an amino acid residue identical with the protein 
of the present invention, and an amino acid residue analogous to 
20 the protein of the present invention, respectively. The both 
proteins possessed a homology of 84.51. Hereupon, the present 
protein had a C-terminus longer by 18 amino acid residues. 
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Table 3 

HS MLTVALLALLCASASGNAIQARSSSYSGEYGSGGGKRFSHSGNQLDGPITALRVRVNTYY 

5 RN MLA I ALLVLLCASASANS I QSRSSS YSGEYGGKGGKRFSHSGNQLDGP I TA I R I RVNRYY 
HS IVGLQVRYGKVWSDYVGGRNGDLEEIFLHPGESVIQVSGKYKWYLKKLVFVTDKGRYLSF 

RN 1 1 GLQVR YGTVWSD Y VGGNR-ETEE I FLHPGES VI QVSGKYKSYVKQL I FVTDKGRYLPF 
HS GKDSGTSFNAVPLHPNTVLRF I SGRSGSLI DA IGLHWDVYPTSCSRC 

RN GKDSGTSFNAVPLHPNTVLRF I SGRSGSA 



Furthermore, the search of the GenBank using the base 
15 sequences of the present cDNA has revealed the presence of 
sequences that possessed a homology of 90% or more (for example, 
Accession No . AA2 96957) in EST, but any of the sequences was shorter 
than the present cDNA and was not found to contain the initiation 
codon . 

20 <HP017 66> (Sequence Nos . 2, 6, and 11) 

Determination of the whole base sequence of the cDNA insert 
of clone HP017 66 obtained from cDNA libraries of human lymphoma 
cell line U937 revealed the structure consisting of a 96-bp 
5 f -nontranslation region, a 519-bp ORF, and a 799-bp 3' - 

25 nontranslation region. The ORF codes for a protein consisting of 
172 amino acid residues and there existed a hydrophobic region 
of a putative secretory signal sequence at the N-terminal. Figure 
2 depicts the hydrophobicity/hydrophilicity profile, obtained by 
the Kyte-Doolittle method, of the present protein. In vitro 

30 translation resulted in formation of a translation product of 2 6 
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kDa that was somewhat larger than the molecular weight of 19,205 
predicted from the ORF. Application of the (-3,-1) rule, a method 
for predicting the cleavage site in the secretory signal sequence, 
allows to expect that the maturation protein starts from serine 
at position 24. 

The search of the protein data base by using the amino acid 
sequence of the present protein revealed that the protein was 
analogous to the Xenopus laevis putative secretory protein XAG 
(GenBank Accession No. Q76752) . Table 4 shows the comparison of 
the amino acid sequence between the human protein of the present 
invention (HP) and the Xenopus laevis putative secretory protein 
XAG (XL) . Therein, the marks of -, *, and . represent a gap, an 
amino acid residue identical with the protein of the present 
invention, and an amino acid residue analogous to the protein of 
the present invention, respectively. The both proteins possessed 
a homology of 34.5%. 

Table 4 

HS METRPRLGATCLLGFSFLLLV I SSDGHNGLGKGFGDHI H 

*...*..*..*.*. *. 

XL MQAGLSLVCLVLLCSALGEAVLKKPKKQAGTTDTKTDQEPAP I KTKGLKTLDRGWGESIE 
HS W-RTLEDGKKEAAASGLPLMVI IHKSWCGACKALKPKFAESTEI SELSH-NFVMVNLEDE 

*.**.* . * . . . ***** * . * . *** *. . . . *. . .*.*.** 
XL WVQTYEEGLAKARENNKPLMV I HHLEDCPYS I ALKKAFVADRMAQKLAQEDFIMLNL — V 
HS EEPKDEDFSPDGG Y I PR I LFLDPSGK VHPE I I NENGNP S YK YF YVS AEQ VVQGMKEAQER 

**, #**# *.**..*.*** .* ** * * **.*.. 

XL HP VADENQSPDGH YVP R V 1 F I DPSLT VRSDLKG RYGNKM Y A YD ADD I PEL I TNMKKAKSF 
HS LTGDAFRKKHLEDEL 

*. 

XL LKTEL 
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Furthermore, the search of the GenBank using the base 
sequences of the present cDNA has revealed the presence of 
sequences that possessed a homology of 90% or more (for example, 
Accession No, R23553) in EST, but many sequences were not distinct 
and the same ORF as that in the present cDNA was not found. 
<HP01842> (Sequence Nos. 3, 7, and 13) 

Determination of the whole base sequence of the cDNA insert 
of clone HP01842 obtained from cDNA libraries of human lymphoma 
U937 revealed the structure consisting of an 84-bp 5'- 
nontranslation region, a 435-bpORF, and a 77-bp 3' -nontranslation 
region. The ORF codes for a protein consisting of 144 amino acid 
residues and there existed a hydrophobic region of a putative 
secretory signal sequence at the N-terminal. Figure 3 depicts the 
hydrophobicity/hydrophilicity profile, obtained by the Kyte- 
Doolittle method, of the present protein. In vitro translation 
resulted in formation of a translation product of 17 kDa that was 
almost consistent with the molecular weight of 16,158 predicted 
from the ORF. Application of the (-3,-1) rule, a method for 
predicting the cleavage site in the secretory signal sequence, 
allows to expect that the maturation protein starts from glutamic 
acid at position 25. 

The search of the protein data base by using the amino acid 
sequence of the present protein revealed that the protein was 
analogous to the human putative calcium-binding protein (NBRF 
Accession No. JS0027) . Table 5 shows the comparison of the amino 
acid sequence between the human protein of the present invention 
(HP) and the human putative calcium-binding protein (CB) . Therein, 
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the marks of - and * represent a gap and an amino acid residue 
identical with the protein of the present invention, respectively. 
The both proteins possessed a homology of 98.8%. Hereupon, the 
present protein had an N-terminus longer by 64 amino acid residues . 
5 Table 5 



15 



HS MRSLLRTPFLCGLLWAFCAPGARAEEPAASFSQPGSMGLDKNTVHDQEHIMEHLEGVINK 
HS PEAEMSPQELQLHYFKMHDYDGNNLLDGLELSTAITHVHKEEGSEQAPLMSEDELINI ID 

10 CB MSPQELQLHYFKMHDYDGNN LLDG LE LSTA I THVHKEEGSEQAPLMSEDE L I N 1 1 D 
HS G VLRDDDKNNDG Y I DYAEFAKSLQ 
******* **************** 
CB GVLRDDD-NNDGY I DYAEFAKSLQ 



Furthermore, the search of the GenBank using the base 
sequences of the present cDNA has revealed the presence of 
sequences that possessed a homology of 90% or more (for example, 
Accession No. AA132163) in EST, but since they are partial 
20 sequences, it can not be judged whether or not any of these 
sequences codes for the same protein as the protein of the present 
invention. 

<HP10484> (Sequence Nos. 4, 8, and 15) 

Determination of the whole base sequence of the cDNA insert 
25 of clone HP104 84 obtained from cDNA libraries of human lymphoma 
cell line U937 revealed the structure consisting of a 52-bp 
5' -nontranslation region, a 663-bp ORF, and a 519-bp 3'- 
nontranslation region. The ORF codes for a protein consisting of 
220 amino acid residues and there existed a hydrophobic region 
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of a putative secretory signal sequence at the N-terminal, Figure 
4 depicts the hydrophobicity/hydrophilicity profile, obtained by 
the Kyte-Doolittle method, of the present protein* In vitro 
translation resulted in formation of a translation product of 2 6 
5 kDa that was almost consistent with the molecular weight of 24, 074 
predicted from the ORF. Application of the (-3,-1) rule, a method 
for predicting the cleavage site in the secretory signal sequence, 
allows to expect that the maturation protein starts from arginine 
at position 32* In addition, there exist in the amino acid sequence 

10 of this protein three sites where N-glycosylation is likely to 
occur (Asn-Glu-Thr at position 160, Asn-Ile-Thr at position 193, 
and Asn-Val-Thr at position 216) . 

The search of the protein data base using the amino acid 
sequence of the present protein has not revealed the presence of 

15 any known protein having an analogy - Also, the search of the GenBank 
using the base sequences of the present cDNA has revealed the 
presence of sequences that possessed a homology of 90% or more 
(for example, Accession No. AA309845) in EST, but any of the 
sequences was shorter than the present cDNAs and was not found 

20 to contain the initiation codon. 

INDUSTRIAL APPLICABILITY 

The present invention provides human proteins having 
secretory signal sequences and DNAs coding for these proteins as 
25 well as eucaryotic cells forming said proteins by secretory 
expression. All of the proteins of the present invention are 
secreted outside the cells and exist in the extracellular liquid 
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or on the cell membrane, so that they are considered to be proteins 
controlling the proliferation and the differentiation of the cells . 
Accordingly, the proteins of the present invention can be employed 
as pharmaceuticals or as antigens for preparing antibodies against 
said proteins. Furthermore, said DNAs can be utilized for 
expression of said proteins in large amounts. Eucaryotic cells 
wherein expression vectors of said cDNAs are introduced can be 
utilized for secretory production of the proteins encoded by said 



cDNAs . 

10 



The present invention also provides genes corresponding 
to the polynucleotide sequences disclosed herein. 
"Corresponding genes" are the regions of the genome that are 
transcribed to produce the mRNAs from which cDNA polynucleotide 
sequences are derived and may include contiguous regions of the 
15 genome necessary for the regulated expression of such genes. 
Corresponding genes may therefore include but are not limited to 
coding sequences, 5' and 3' untranslated regions, alternatively 
spliced exons, introns, promoters, enhancers, and silencer or 
suppressor elements . The corresponding genes can be isolated in 
20 accordance with. known methods using the sequence information 
disclosed herein. Such methods include the preparation of probes 
or primers from the disclosed sequence information for 
identification and/or amplification of genes in appropriate 
genomic libraries or other sources of genomic materials. An 
25 "isolated gene" is a gene that has been separated from the adjacent 
coding sequences, if any, present in the genome of the organism 
from which the gene was isolated. 
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♦ 

Organisms that have enhanced, reduced, or modified 
expression of the gene(s) corresponding to the polynucleotide 
sequences disclosed herein are provided. The desired change in 
gene expression can be achieved through the use of antisense 
5 polynucleotides or ribozymes that bind and/or cleave the mRNA 
transcribed from the gene (Albert and Morris, 1994, Trends 
Pharmacol. Sci . 15(7): 250-254; Lavarosky et al., 1997, Biochem. 
Mol. Med. 62(1): 11-22; and Hampel, 1998, Prog. Nucleic Acid Res . 
Mol. Biol. 58: 1-39; all of which are incorporated by reference 

10 herein) . Transgenic animals that have multiple copies of the 
gene(s) corresponding to the polynucleotide sequences disclosed 
herein, preferably produced by transformation of cells with 
genetic constructs that are stably maintained within the 
transformed cells and their progeny, are provided. Transgenic 

15 animals that have modified genetic control regions that increase 
or reduce gene expression levels, or that change temporal or 
spatial patterns of gene expression, are also provided (see 
European Patent No . 0 649 464 Bl, incorporated by reference herein) . 
In addition, organisms are provided in which the gene(s) 

20 corresponding to the polynucleotide sequences disclosed herein 
have been partially or completely inactivated, through insertion 
of extraneous sequences into the corresponding gene(s) or through 
deletion of all or part of the corresponding gene(s). Partial 
or complete gene inactivation can be accomplished through 

25 insertion, preferably followed by imprecise excision, of 
transposable elements (Plasterk, 1992, Bioessays 14 (9) : 629-633; 
Zwaal et al., 1993, Proc. Natl. Acad. Sci . USA 90(16) : 7431-7435; 
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Clark et al., 1994, Proc. Natl. Acad. Sci. USA 91(2): 719-722; 
all of which are incorporated by reference herein) , or through 
homologous recombination, preferably detected by 
positive/negative genetic selection strategies (Mansour et al., 
5 1988, Nature 336: 348-352; U.S. Patent Nos . 5, 464, 764; 5,487,992; 
5,627,059; 5,631,153; 5,614, 396; 5,616,491; and 5, 679, 523; all 
of which are incorporated by reference herein) . These organisms 
with altered gene expression are preferably eukaryotes and more 
preferably are mammals. Such organisms are useful for the 

10 development of non-human models for the study of disorders 
involving the corresponding gene(s), and for the development of 
assay systems for the identification of molecules that interact 
with the protein product (s) of the corresponding gene(s). 

Where the protein of the present invention is 

15 membrane-bound (e.g., is a receptor) , the present invention also 
provides for soluble forms of such protein. In such forms part 
or all of the intracellular and transmembrane domains of the 
protein are deleted such that the protein is fully secreted from 
the cell in which it is expressed. The intracellular and 

20 transmembrane domains of proteins of the invention can be 
identified in accordance with known techniques for determination 
of such domains from sequence information. 

Proteins and protein fragments of the present invention 
include proteins with amino acid sequence lengths that are at least 

25 25% (more preferably at least 50%, and most preferably at least 
75%) of the length of a disclosed protein and have at least 60% 
sequence identity (more preferably, at least 75% identity; most 
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♦ 

preferably at least 90% or 95% identity) with that disclosed 
protein, where sequence identity is determined by comparing the 
amino acid sequences of the proteins when aligned so as to maximize 
overlap and identity while minimizing sequence gaps. Also 
5 included in the present invention are proteins and protein 
fragments that contain a segment preferably comprising 8 or more 
(more preferably 20 or more, most preferably 30 or more) contiguous 
amino acids that shares at least 75% sequence identity (more 
preferably, at least 85% identity; most preferably at least 95% 

10 identity) with any such segment of any of the disclosed proteins. 

Species homologs of the disclosed polynucleotides and 
proteins are also provided by the present invention. As used 
herein, a "species homologue" is a protein or polynucleotide with 
a different species of origin from that of a given protein or 

15 polynucleotide, but with significant sequence similarity to the 
given protein or polynucleotide, as determined by those of skill 
in the art. Species homologs may be isolated and identified by 
making suitable probes or primers from the sequences provided 
herein and screening a suitable nucleic acid source from the 

20 desired species. 

The invention also encompasses allelic variants of the 
disclosed polynucleotides or proteins; that is, naturally- 
occurring alternative forms of the isolated polynucleotide which 
also encode proteins which are identical, homologous, or related 

25 to that encoded by the polynucleotides. 

The invention also includes polynucleotides with sequences 
complementary to those of the polynucleotides disclosed herein. 
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The present invention also includes polynucleotides 
capable of hybridizing under reduced stringency conditions, more 
preferably stringent conditions, and most preferably highly 
stringent conditions, to polynucleotides described herein. 
Examples of stringency conditions are shown in the table below: 
highly stringent conditions are those that are at least as 
stringent as, for example, conditions A-F; stringent conditions 
are at least as stringent as, for example, conditions G-L; and 
reduced stringency conditions are at least as stringent as, for 
example, conditions M-R. 
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Table 6 



otnngency 
Condition 


r oiynucieoLiae 
Hybrid 


riyurio 
Length 
(bp)* 


n y UriU.IZ«clHUIl IcIIipcldLUlc 

and Buffer + 


Wash 

Temperature 
and Buffed 


A 


DNA : DNA 


>50 


65°C; lxSSC -or- 

42*0: lxSSC,50% formamide 


65°C; 0.3xSSC 


B 


DNA : DNA 


<50 


T B *; lxSSC 


T B *: lxSSC 


c 


DNA : RNA 


>50 


G7X:-, lxSSC -or- 

45°C: lxSSC.50% formamide 


67t:; 0.3xSSC 


D 


DNA : RNA 


<50 


T D *; lxSSC 


T D *; lxSSC 


E 


RNA : RNA 


>50 


70t; lxSSC -or- 

50t; lxSSC,50% formamide 


70*^: 0.3xSSC 


F 


RNA : RNA 


<50 


T F *; lxSSC 


T K *; lxSSC 


G 


DNA : DNA 


>50 


65°C; 4xSSC -or- 

42 4xSSC.50% formamide 


65t; lxSSC 


H 


DNA : DNA 


<50 


T H *;4xSSC 


T H *; 4xSSC 


I 


DNA : RNA 


>50 


67^; 4xSSC -or- 

45°C: 4xSSC,50% formamide 


67XZ; lxSSC 


J 


DNA : RNA 


<50 


Tj*; 4xSSC 


Tj*: 4xSSC 


K 


RNA : RNA 


£50 


70t:: 4xSSC -or- 

50°C: 4xSSC.50% formamide 


67°C: lxSSC 


L 


RNA : RNA 


<50 


T t *: 2xSSC 


T L *; 2xSSC 


M 


DNA : DNA 


2:50 


50°C: 4xSSC -or- 

40t:; 6xSSC.50% formamide 


50°C: 2xSSC 


N 


DNA : DNA 


<50 


T N *; 6xSSC 


T N *; 6xSSC 


O 


DNA : RNA 


>50 


55t; 4xSSC -or- 

42°C; 6xSSC.50% formamide 


55°C; 2xSSC 


P 


DNA : RNA 


<50 


T P *: 6xSSC 


T P *; 6xSSC 


Q 


RNA : RNA 


>50 


60t; 4xSSC -or- 

45°C: 6xSSC.50% formamide 


6(FC; 2xSSC 


R 


RNA : RNA 


<50 


T R *: 4xSSC 


T B *; 4xSSC 



t : The hybrid length is that anticipated for the hybridized region(s) of the hybridizing 
polynucleotides. When hybridizing a polynucleotide to a target polynucleotide of unknown 
5 sequence, the hybrid length is assumed to be that of the hybridizing polynucleotide. When 
polynucleotides of known sequence are hybridized, the hybrid length can be determined by 
aligning the sequences of the polynucleotides and identifying the region or regions of 
optimal sequence complementarity. 

t : SSPE (lxSSPE is 0.15M NaCL lOmM NaH 2 P0 4 , and L25mM EDTA, pH7.4) can be 
10 substituted for SSC (lxSSC is 0.15M NaCl and 15mM sodium citrate) in the hybridization 
and wash buffers: washes are performed for 15 minutes after hybridization is complete. 
*T B - T R : The hybridization temperature for hybrids anticipated to be less than 50 base 
pairs in length should be 5-lOt less than the melting temperature (T^ of the hybrid, 
where T m is determined according to the following equations. For hybrids less than 18 
15 base pairs in length, T m (°C)=2(#of A + T bases) + 4(# of G + C bases). For hybrids between 
18 and 49 base pairs in length, T m (°C)=81.5 + 16.6(log l0 [Na + ]) + 0.41 (%G+C) - (600/N), 
where N is the number of bases in the hybrid, and [Na*] is the concentration of sodium ions 
in the hybridization buffer ([Na + ] for lxSSO0.165M). 



WO 99/18204 



PCT/JP98/04476 



Additional examples of stringency conditions for 
polynucleotide hybridization are provided in Sambrook, J., e.F. 
Fritsch, and T. Maniatis, 1989, Molecular Cloning: A Laboratory 
Manual, Cold Spring Harbor Laboratory Press, Cold Spring Harbor, 
5 NY, chapters 9 and 11, and Current Protocols in Molecular Biology, 
1995, F.M. Ausubel et al., eds., John Wiley & Sons, Inc.,- 
sections 2.10 and 6.3-6.4, incorporated herein by reference. 

Preferably, each such hybridizing polynucleotide has a 
length that is at least 25% (more preferably at least 50%, and most 
10 preferably at least 75%) of the length of the polynucleotide of 
the present invention to which it hybridizes, and has at least 
60% sequence identity (more preferably, at least 75% identity; 
most preferably at least 90% or 95% identity) with the 
polynucleotide of the present invention to which it hybridizes, 
15 where sequence identity is determined by comparing the sequences 
of the hybridizing polynucleotides when aligned so as to maximize 
overlap and identity while minimizing sequence gaps. 
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CLAIMS 

1. A protein comprising any of the amino acid sequences 
represented by Sequence Nos. 1 to 4 . 
5 2. A DNA coding for the protein according to Claim 1. 

3 . A cDNA comprising any of the base sequences represented 
by Sequence Nos. 5 to 8 . 

4. The cDNA according to Claim 3 comprising any of the 
base sequences represented by Sequence Nos. 9, 11, 13 and 15. 
10 5 . A vector capable of expressing the DNA or cDNA according 

to any of Claims 2 to 4 in in vitro translation or an eucaryotic 
cell. 

6. A transformation eucaryotic cell capable of expressing 
the DNA or cDNA according to any of Claims 2 to 4 to produce the 
15 protein according to Claim 1 . 
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Sequence Listing 

<110> Sagami Chemical Research Center 

5 <120> Human Proteins Having Secretory Signal Sequences and cDNAs Encoding these 
Proteins 

<130> 660853 

10 <140> 
<141> 

<150> Japan 9-276268 
<151> 1997-10-08 

15 

<160> 16 

<I70> Windows 95 (Word 98) 

20 <210> 1 

<211> 167 
<212> PRT 
<213> Homo sapiens 

25 <400> 1 

Met Leu Thr Val Ala Leu Leu Ala Leu Leu Cys Ala Ser Ala Ser Gly 

15 10 15 

Asn Ala He Gin Ala Arg Ser Ser Ser Tyr Ser Gly Glu Tyr Gly Ser 
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20 25 30 

Gly Gly Gly Lys Arg Phe Ser His Ser Gly Asn Gin Leu Asp Gly Pro 

35 40 45 

lie Thr Ala Leu Arg Val Arg Val Asn Thr Tyr Tyr lie Val Gly Leu 
5 50 55 60 

Gin Val Arg Tyr Gly Lys Val Trp Scr Asp Tyr Val Gly Gly Arg Asn 
65 70 75 80 

Gly Asp Leu Glu Glu He Phe Leu His Pro Gly Glu Ser Val He Gin 
85 90 95 

10 Val Ser Gly Lys Tyr Lys Trp Tyr Leu Lys Lys Leu Val Phe Val Thr 
100 105 110 

Asp Lys Gly Arg Tyr Leu Ser Phe Gly Lys Asp Ser Gly Thr Ser Phe 

115 120 125 

Asn Ala Val Pro Leu His Pro Asn Thr Val Leu Arg Phe He Ser Gly 
15 130 135 140 

Arg Ser Gly Ser Leu He Asp Ala He Gly Leu His Trp Asp Val Tyr 
145 150 155 160 

Pro Thr Ser Cys Ser Arg Cys 
165 

20 

<210> 2 
<211> 172 
<212> PRT 

<213> Homo sapiens 

25 

<400> 2 

Met Glu Thr Arg Pro Arg Leu Gly Ala Thr Cys Leu Leu Gly Phe Ser 
15 10 15 
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Phe Leu Leu Leu Val He Ser Ser Asp Gly His Asn Gly Leu Gly Lys 

20 25 30 

Gly Phe Gly Asp His He His Trp Arg Thr Leu Glu Asp Gly Lys Lys 
35 40 45 

5 Glu Ala Ala Ala Ser Gly Leu Pro Leu Met Val He He His Lys Ser 
50 55 60 

Trp Cys Gly Ala Cys Lys Ala Leu Lys Pro Lys Phe Ala Glu Ser Thr 

65 70 

,u ia 80 

Glu He Ser Glu Leu Ser His Asn Phe Val Met Val Asn Leu Glu Asp 
10 85 90 95 

Glu Glu Glu Pro Lys Asp Glu Asp Phe Ser Pro Asp Gly Gly Tyr He 

100 105 110 

Pro Arg He Leu Phe Leu Asp Pro Ser Gly Lys Val His Pro Glu He 
H5 120 125 

15 He Asn Glu Asn Gly Asn Pro Ser Tyr Lys Tyr Phe Tyr Val Ser Ala 
130 HO 
Glu Gin Val Val Gin Gly Met Lys Glu Ala Gin Glu Arg Leu Thr Gly 

145 1^0 i — 

10U loo 160 

Asp Ala Phe Arg Lys Lys His Leu Glu Asp Glu Leu 

20 165 1?0 

<210> 3 
<211> 144 
<212> PRT 
25 <213> Homo sapiens 

<400> 3 

Met Arg Ser Leu Leu Arg Thr Pro Phe Leu Cys Gly Leu Leu Trp Ala 
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15 10 15 

Phe Cys Ala Pro Gly Ala Arg Ala Glu Glu Pro Ala Ala Ser Phe Ser 

20 25 30 

Gin Pro Gly Ser Met Gly Leu Asp Lys Asn Thr Val His Asp Gin Glu 
5 35 40 45 

His He Met Glu His Leu Glu Gly Val lie Asn Lys Pro Glu Ala Glu 

50 55 60 

Met Ser Pro Gin Glu Leu Gin Leu His Tyr Phe Lys Met His Asp Tyr 
65 70 75 80 

10 Asp Gly Asn Asn Leu Leu Asp Gly Leu Glu Leu Ser Thr Ala He Thr 

85 90 95 

His Val His Lys Glu Glu Gly Ser Glu Gin Ala Pro Leu Met Ser Glu 

100 105 110 

Asp Glu Leu He Asn He lie Asp Gly Val Leu Arg Asp Asp Asp Lys 
15 115 120 125 

Asn Asn Asp Gly Tyr He Asp Tyr Ala Glu Phe Ala Lys Ser Leu Gin 
130 135 140 

<210> -I 
20 <211> 220 
<212> PRT 

<213> Homo sapiens 
<400> 4 

25 Met Ala Gly Leu Ser Arg Gly Ser Ala Arg Ala Leu Leu Ala Ala Leu 
15 10 15 

Leu Ala Ser Thr Leu Leu Ala Leu Leu Val Ser Pro Ala Arg Gly Arg 
20 25 30 
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Gly Gly Arg Asp His Gly Asp Trp Asp Glu Ala Ser Arg Leu Pro Pro 

35 40 45 

Leu Pro Pro Arg Glu Asp Ala Ala Arg Val Ala Arg Phe Val Thr His 
50 55 60 

5 Val Ser Asp Trp Gly Ala Leu Ala Thr He Ser Thr Leu Glu Ala Val 
65 70 75 80 

Arg Gly Arg Pro Phe Ala Asp Val Leu Ser Leu Ser Asp Gly Pro Pro 

85 90 95 

Gly Ala Gly Ser Gly Val Pro Tyr Phe Tyr Leu Ser Pro Leu Gin Leu 
10 100 105 110 

Ser Val Ser Asn Leu Gin Glu Asn Pro Tyr Ala Thr Leu Thr Met Thr 

115 120 125 

Leu Ala Gin Thr Asn Phe Cys Lys Lys His Gly Phe Asp Pro Gin Ser 
130 135 140 

15 Pro Leu Cys Val His He Met Leu Ser Gly Thr Val Thr Lys Val Asn 
145 150 155 160 

Glu Thr Glu. Met Asp He Ala Lys His Ser Leu Phe He Arg His Pro 

165 170 175 

Glu Met Lys Thr Trp Pro Ser Ser His Asn Trp Phe Phe Ala Lys Leu 
20 180 185 190 

Asn He Thr Asn He Trp Val Leu Asp Tyr Phe Gly Gly Pro Lys He 

195 200 205 

Val Thr Pro Glu Glu Tyr Tyr Asn Val Thr Val Gin 
210 215 220 

25 

<210> 5 
<211> 501 
<212> DNA 
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<213> Homo sapiens 





<400> 5 
















atgttgacag 


tcgctctcct 


agcccttctc 


tgtgcctcag 


cctctggcaa 


tgccattcag 


60 


5 


gccaggtctt 


cctcctatag 


tggagagtat 


ggaagtggtg 


gtggaaagcg 


attctctcat 


120 




tctggcaacc 


agttggacgg 


ccccatcacc 


gccctccggg 


tccgagtcaa 


cacatactac 


180 




atcgtaggtc 


ttcaggtgcg ctatggcaag 


gtgtggagcg 


actatgtggg 


tggtcgcaac 


240 




CffacacctGR 


aggagatct t 


tctgcaccct 


RERffaatcafj 


tgatccaggt 


ttctgggaag 


300 




tacaactEE t 


acctgaagaa 


gctggtattt 


Rtcacaeaca 


affffffccccta 


tctgtctttt 


360 


10 


Gercaaaeaca 


gtggcacaag 


r t t.caatgcc 


gt.cccc tt gc 


accccaacac 


cgtgctccgc 


420 




ttcatcagtg 


gccggtctgg 


t tctctcatc 


gatgccattg 


gcctgcactg 


ggatgtttac 


480 




cccactagct 


gcagcagatg 


c 








501 




<210> 6 














15 


<211> 516 
















<212> DNA 
















<213> Homo 


sapiens 














<400> 6 














20 


atggagacgc 


ggcctcgtci 


cggggccacc 


tgtttgctgg gcttcagttt 


cctgctcctc 


60 




gtcatctctt 


ctgatggaca 


taatgggctt 


ggaaagggtt 


ttggagatca 


tattcattgg 


120 




aggacac egg 


aagatgggaa 


gaaagaagca 


gctgccagtg 


gactgcccct 


gatggtgatt 


1 80 




attcataaat 


cctggtgtgg agcttgcaaa gctctaaagc 


ccaaatttgc 


agaatctacg 


240 




gaaatttcag 


aactctccca 


taattttgtt 


atggtaaatc 


ttgaggatga 


agaggaaccc 


300 


25 


aaagatgaag 


atttcagccc 


tgacgggggt 


tatattccac 


gaatcctttt 


tctggatccc 


360 




agtggcaagg 


tgcatcctga aatcatcaat 


gagaatggaa accccagcta caagtatttt 


420 




tatgtcagtg 


ccgagcaagt 


tgttcagggg atgaaggaag ctcaggaaag gctgacgggt 


480 




gatgccttca 


gaaagaaaca 


tcttgaagat 


gaattg 






516 
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<210> 7 
<211> 432 
<212> DNA 
5 <213> Homo sapiens 

<400> 7 

atgagatccc tgctcagaac ccccttcctg 
ggcgccaggg ctgaggagcc tgcagccagc 

10 aagaacacag tgcacgacca agagcatatc 
ccagaggcgg agatgtcgcc acaagaattg 
gatggcaata atttgcttga tggcttagaa 
gaggaaggga gtgaacaggc accactaatg 
ggtgttttga gagatgatga caagaacaat 

15 aaatcactgc ag 

<210> 8 
<211> 660 
<212> DNA 
20 <213> Homo sapiens 

<400> 8 

atggccgggc tatcccgcgg gtccgcgcgc 
ctgttggcgc tgctcgtgtc gcccgcgcgg 
25 gacgaggcct cccggctgcc gccgctacca 
ttcgtgacgc acgtctccga ctggggcgct 
cgcggccggc ccttcgccga cgtcctctcg 
ggcgtgccct atttctacct gagcccgctg 
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tgtggcctgc tctgggccr.t ttgtgcccca 60 

ttctcccaac ccggcagcat gggcctggat 120 

atggagcatc tagaaggtgt catcaacaaa 180 

cagctccatt acttcaaaat gcatgattat 240 

crctccacag ccatcactca tgtccataag 300 

agtgaagatg aactgattaa cataatagat 360 

gatggataca ttgactatgc tgaatttgca 420 

432 



gcactgctcg ccgccctgct ggcgtcgacg 60 

ggtcgcggcg gccgggacca cggggactgg 120 

ccccgcgagg acgcggcgcg cgtggcccgc 180 

ctggccacca tctccacgct ggaggcggtg 240 

ctcagcgacg ggcccccggg cgcgggcagc 300 

cagctctccg tgagcaacct gcaggagaat 360 
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ccatatgcta cactgaccat gactttggca cagaccaact tct.gcaagaa acatggattt 420 

gatccacaaa gtcccctttg tgttcacata atgctgtcag gaactgtgac caaggtgaat 480 

gaaacagaaa tggatattgc aaagcattcg ttattcattc gacaccctga gatgaaaacc 540 

tggccttcca gccataattg gttctttgct aagttgaata taaccaatat ctgggtcctg 600 

5 gactactttg gtggaccaaa aatcgtgaca ccagaagaat attataatgt cacagttcag 660 

<210> 9 
<211> 665 
<212> DNA 
10 <213> Homo sapiens 

<400> 9 

ataaaacatc tggaagtttc cagggggctg ctttgcatct gaaactgtca gccccaga 58 

atg ttg aca gtc get. etc eta gee ctt etc tgt gee tea gee tct ggc 106 

15 Met Leu Thr Val Ala Leu Leu Ala Leu Leu Cys Ala Ser Ala Ser Gly 

15 10 15 

aat gec att cag gee agg tct tec tec tat agt gga gag tat gga agt 154 

Asn Ala He Gin Ala Arg Ser Ser Ser Tyr Ser Gly Glu Tyr Gly Ser 

20 25 30 

20 ggt ggt gga aag cga ttc tct cat tct ggc aac cag ttg gac ggc ccc 202 

Gly Gly Gly Lys Arg Phe Ser His Ser Gly Asn Gin Leu Asp Gly Pro 

35 40 45 

ate ace gec etc egg gtc cga gtc aac aca tac tac ate gta ggt ctt 250 

He Thr Ala Leu Arg Val Arg Val Asn Thr Tyr Tyr He Val Gly Leu 

25 50 55 60 

cag gtg cgc tat ggc aag gtg tgg age gac tat gtg ggt ggt cgc aac 298 

Gin Val Arg Tyr Gly Lys Val Trp Ser Asp Tyr Val Gly Gly Arg Asn 

65 70 75 80 
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10 



gga gac ctg gag gag ate ttt ctg cac cct ggg gaa tea gtg ate cag 346 
Gly Asp Leu Glu Glu He Phe Leu His Pro Gly Glu Ser Val lie Gin 

85 90 95 

gtt tct ggg aag tac aag tgg tac ctg aag aag ctg gta ttt gtg aca 394 
Val Ser Gly Lys Tyr Lys Trp Tyr Leu Lys Lys Leu Val Phe Val Thr 

100 105 110 

gac aag ggc cgc tat ctg tct ttt ggg aaa gac agt ggc aca agt ttc 442 
Asp Lys Gly Arg Tyr Leu Ser Phe Gly Lys Asp Ser Gly Thr Ser Phe 

115 120 125 

aat gec gtc ccc ttg cac ccc aac acc gtg etc cgc ttc ate agt ggc 490 
Asn Ala Val Pro Leu His Pro Asn Thr Val Leu Arg Phe He Ser Gly 
130 135 140 

egg tct ggt tct etc ate gat gec att ggc ctg cac tgg gat gtt tac 538 
Arg Ser Gly Ser Leu He Asp Ala He Gly Leu His Trp Asp Val Tyr 
15 I 45 150 155 160 

ccc act age tgc age aga tgc tgagcctcct ctccttggca ggggcactgt g 590 
Pro Thr Ser Cys Ser Arg Cys 
165 

atgaggagta agaactccct tatcactaac ccccatccaa atggctcaat aaaaaaatat 650 
20 ggttaaggct aaaag ggg 



<210> 10 
<211> 167 
25 <212> PRT 

<213> Homo sapiens 

<400> 10 
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Met Leu Thr Val Ala Leu Leu Ala Leu Leu Cys Ala Ser Ala Ser Gly 

1 5 10 15 

Asn Ala lie Gin Ala Arg Ser Ser Ser Tyr Ser Gly Glu Tyr Gly Ser 
20 25 30 

5 Gly Gly Gly Lys Arg Phe Ser His Ser Gly Asn Gin Leu Asp Gly Pro 
35 40 45 

He Thr Ala Leu Arg Val Arg Val Asn Thr Tyr Tyr lie Val Gly Leu 

50 55 60 

Gin Val Arg Tyr Gly Lys Val Trp Ser Asp Tyr Val Gly Gly Arg Asn 
10 65 70 75 80 

Gly Asp Leu Glu Glu He Phe Leu Mis Pro Gly Glu Ser Val lie Gin 

85 90 95 

Val Ser Gly Lys Tyr Lys Trp Tyr Leu Lys Lys Leu Val Phe Val Thr 
100 105 110 

15 Asp Lys Gly Arg Tyr Leu Ser Phe Gly Lys Asp Ser Gly Thr Ser Phe 

115 120 125 V 

Asn Ala Val Pro Leu His Pro Asn Thr Val Leu Arg Phe He Ser Gly 

130 135 140 

Arg Ser Gly Ser Leu He Asp Ala He Gly Leu His Trp Asp Val Tyr 
20 145 150 155 160 

Pro Thr Ser Cys Ser Arg Cys 
165 



25 <210> 11 

<211> 1414 

<212> DNA 

<213> Homo sapiens 
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<400> 11 

agttgtgctg agcggcgctc ggcgaactgt gtggaccgtc tgctgggact ccggccctgc 60 
gtccgctcag ccccgtggcc ccgcgcacct actgcc atg gag acg egg cct cgt 114 
5 Met Glu Thr Arg Pro Arg 

1 5 

etc ggg gec acc tgt ttg ctg ggc ttc agt ttc ctg etc etc gtc ate 162 
Leu Cly Ala Thr Cys Leu Leu Gly Phe Ser Phe Leu Leu Leu Val He 
10 15 20 

10 tct tct gat gga cat aat ggg crt gga aag ggt t.tt gga gat cat atr 210 
Ser Ser Asp Gly His Asa Gly Leu Gly Lys Gly Phe Gly Asp His lie 

25 30 35 

cat tgg agg aca ctg gaa gat ggg aag aaa gaa gca get gec agt gga 258 
His Trp Arg Thr Leu Glu Asp Gly Lys Lys Glu Ala Ala Ala Ser Gly 
15 40 45 50 

ctg ccc ctg atg gtg att att cat aaa tec tgg tgt gga get tgc aaa 306 
Leu Pro Leu Met Val lie He His Lys Ser Trp Cys Gly Ala Cys Lys 
55 60 65 70 

get eta aag ccc aaa ttt gca gaa tct acg gaa att tea gaa etc tec 354 
20 Ala Leu Lys Pro Lys Phe Ala Glu Ser Thr Glu He Ser Glu Leu Ser 

75 80 85 

cat aat ttt gtt atg gta aat ctt gag gat gaa gag gaa ccc aaa gat 402 
His Asn Phe Val Met Val Asn Leu Glu Asp Glu Glu Glu Pro Lys Asp 
90 95 100 

25 gaa gat ttc age cct gac ggg ggt tat att cca cga ate ctt ttt ctg 450 
Glu Asp Phe Ser Pro Asp Gly Gly Tyr lie Pro Arg He Leu Phe Leu 

105 110 115 

gat ccc agt ggc aag gtg cat cct gaa ate ate aat gag aat gga aac 498 
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Asp Pro Ser Gly Lys Val His Pro Glu He lie Asn Glu Asn Gly Asn 

120 125 130 

ccc age tac aag tat ttt tat gtc agt gec gag caa gtt gtt cag ggg 546 
Pro Ser Tyr Lys Tyr Phe Tyr Val Ser Ala Glu Gin Val Val Gin Gly 
5 135 140 145 150 

atg aag gaa get cag gaa agg ctg acg ggt gat gee ttc aga aag aaa 594 
Met Lys Glu Ala Gin Glu Arg Leu Thr Gly Asp Ala Phe Arg Lys Lys 

155 160 165 

cat ctt gaa gat gaa ttg taacatgaat gtgccccttc tttcatcaga gttagtgt 650 
10 His Leu Glu Asp Glu Leu 
170 

tctggaagga aagcagcagg gaagggaata ttgaggaatc atctagaaca attaagcega 710 
ccaggaaacc tcattcctac ctacactgga aggagegetc tcactgtgga agagttctgc 770 
taacagaagc tggtctgeat gtttgtggat ecageggaga gtggcagact ttcttctcct 830 

15 tttccctctc acctaaatgt caacttgtca ttgaatgtaa agaatgaaac cttctgacac 890 
aaaacttgag ccacttggat gtttactcct cgcacttaag tatttgagtc ttttcccatt 950 
tcctcccact ttactcacct tagtggtgaa aggagactag tagcatcttt tetacaaegt 1010 
taaaattgea gaagtagctt atcattaaaa aacaacaaca acaacaataa caataaatcc 1070 
taagt.gtaaa tcagttattc taccccctac caaggatatc agectatttt ttcccttttt 1130 

20 tctcctggga ataattgtgg gcttcttccc aaatttctac agcctctttc ctcttctcat 1190 
gcttgagctt ccctgtttgc aegcatgegt gtgeaggact ggctgtgtgc ttggactcgg 1250 
ctccaggtgg aagcatgett tcccttgtta ctgttggaga aactcaaacc ttcaagccct 1310 
aggtgtagcc attttgtcaa gtcatcaact gtatttttgt actggcatta acaaaaaaag 1370 
agataaaata ttgtaccatt aaactttaat aaaactttaa aagg 1414 

25 

<210> 12 
<211> 172 
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<212> PRT 

<213> Homo sapiens 

<400> 12 

Met Glu Thr Arg Pro Arg 

i 5 
Leu Gly Ala Thr Cys Leu Leu Gly Phe Ser Phe Leu Leu Leu Val lie 

10 15 20 

Ser Ser Asp Gly His Asn Gly Leu Gly Lys Gly Phe Gly Asp His He 
10 25 30 35 

His Trp Arg Thr Leu Glu Asp Gly Lys Lys Glu Ala Ala Ala Ser Gly 

40 45 5 0 

Leu Pro Leu Met Val lie He His Lys Ser Trp Cys Gly Ala Cys Lys 
55 60 65 70 

15 Ala Leu Lys Pro Lys Phe Ala Glu Ser Thr Glu He Ser Glu Leu Ser 

75 80 85 

His Asn Phe Val Met Val Asn Leu Glu Asp Glu Glu Glu Pro Lys Asp 

90 95 100 

Glu Asp Phe Ser Pro Asp Gly Gly Tyr He Pro Arg He Leu Phe Leu 

20 105 110 , 15 

Asp Pro Ser Gly Lys Val His Pro Glu He lie Asn Glu Asn Gly Asn 

120 125 ,30 

Pro Ser Tyr Lys Tyr Phe Tyr Val Ser Ala Glu Gin Val Val Gin Gly 

135 140 145 150 

25 Met Lys Glu Ala Gin Glu Arg Leu Thr Gly Asp Ala Phe Arg Lys Lys 

155 160 165 

His Leu Glu Asp Glu Leu 
170 
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<210> 13 
<211> 596 
5 <212> DNA 

<213> Homo sapiens 

<400> 13 

agagcgtttt ggggacgggg gctggtgagg ctcacgttgg agggcttcgc gtctgcttcg 60 
10 gagaccgtaa ggatattgat gacc atg aga tec ctg etc aga acc ccc ttc 111 

Met Arg Ser Leu Leu Arg Thr Pro Phe 
1 5 

ctg tgt ggc ctg etc tgg gec ttt tgt gec cca ggc gec agg get gag 159 
Leu Cys Gly Leu Leu Trp Ala Phe Cys Ala Pro Gly Ala Arg Ala Glu 
15 10 15 20 25 

gag cct gca gec age ttc tec caa ccc ggc age atg ggc ctg gat aag 207 
Glu Pro Ala Ala Ser Phe Ser Gin Pro Gly Ser Met Gly Leu Asp Lys 

30 35 40 

aac aca gtg cac gac caa gag cat ate atg gag cat eta gaa ggt gtc 255 
20 Asn Thr Val His Asp Gin Glu His lie Met Glu His Leu Glu Gly Val 

45 50 55 

ate aac aaa cca gag gcg gag atg teg cca caa gaa ttg cag etc cat 303 
He Asn Lys Pro Glu Ala Glu Met Ser Pro Gin Glu Leu Gin Leu His 
60 65 70 

25 tac ttc aaa atg cat gat tat gat ggc aat aat ttg ctt gat ggc tta 351 
Tyr Phe Lys Met His Asp Tyr Asp Gly Asn Asn Leu Leu Asp Gly Leu 

75 80 85 

gaa etc tec aca gec ate act cat gtc cat aag gag gaa ggg agt gaa 399 
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Glu Leu Ser Thr Ala lie Thr His Val His Lys Glu Glu Gly Ser Glu 
90 95 100 105 

cag gca cca eta atg agt gaa gat gaa ctg att aac ata ata gat ggt 447 
Gin Ala Pro Leu Met Ser Glu Asp Glu Leu He Asn lie lie Asp Gly 
5 110 115 120 

gtt ttg aga gat gat gac aag aac aat gat gga tac att gac tat get 495 
Val Leu Arg Asp Asp Asp Lys Asn Asn Asp Gly Tyr He Asp Tyr Ala 

125 130 135 

gaa ttt gca aaa tea ctg cag tagatgttat ttggccatct cctggttata taca 550 
10 Glu Phe Ala Lys Ser Leu Gin 
140 

aatgtgaccc gtgataatgt gattgaacac tttagtaatg caaaat 596 



15 <210> 14 
<211> 144 
<212> PRT 
<213> Homo sapiens 



20 <400> 14 

Met Arg Ser Leu Leu Arg Thr Pro Phe 
1 5 
Leu Cys Gly Leu Leu Trp Ala Phe Cys Ala Pro Gly Ala Arg Ala Glu 
10 15 20 25 

25 Glu Pro Ala Ala Ser Phe Ser Gin Pro Gly Ser Met Gly Leu Asp Lys 

30 35 40 

Asn Thr Val His Asp Gin Glu His lie Met Glu His Leu Glu Gly Val 
45 50 55 
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lie Asn Lys Pro Glu Ala Glu Met Ser Pro Gin Glu Leu Gin Leu His 

60 65 70 

Tyr Phe Lys Met His Asp Tyr Asp Gly Asn Asn Leu Leu Asp Gly Leu 
75 80 85 

5 Glu Leu Ser Thr Ala He Thr His Val His Lys Glu Glu Gly Ser Glu 
90 95 100 105 

Gin Ala Pro Leu Met Ser Glu Asp Glu Leu lie Asn He lie Asp Gly 

110 115 120 

Val Leu Arg Asp Asp Asp Lys Asn Asn Asp Gly Tyr lie Asp Tyr Ala 
10 125 130 135 

Glu Phe Ala Lys Ser Leu Gin 
140 



15 <210> 15 

<211> 1234 

<212> DNA 

<213> Homo sapiens 

20 <400> 15 

gactgggtcc ctgcaggtct tggggcccgg gactcttcct ggagacaccg cc atg gcc 58 

Met Ala 
1 

ggg eta tec cgc ggg tec gcg cgc gca ctg etc gcc gcc ctg ctg gcg 106 
25 Gly Leu Ser Arg Gly Ser Ala Arg Ala Leu Leu Ala Ala Leu Leu Ala 
5 10 15 

teg acg ctg ttg gcg ctg etc gtg teg ccc gcg egg ggt cgc ggc ggc 154 
Ser Thr Leu Leu Ala Leu Leu Val Ser Pro Ala Arg Gly Arg Gly Gly 
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20 25 30 

egg gac cac ggg gac tgg gac gag gec tec egg ctg ccg ccg eta cca 202 
Arg Asp His Gly Asp Tip Asp Glu Ala Ser Arg Leu Pro Pro Leu Pro 
35 40 45 50 

5 ccc cgc gag gac gcg gcg cgc gtg gec cgc ttc gtg acg cac gtc tec 250 
Pro Arg Glu Asp Ala Ala Arg Val Ala Arg Phe Val Thr His Val Ser 

55 60 65 

gac tgg ggc get ctg gec acc ate tec acg ctg gag gcg gtg cgc ggc 298 
Asp Trp Gly Ala Leu Ala Thr lie Ser Thr Leu Glu Ala Val Arg Gly 
10 70 75 80 

egg ccc ttc gee gac gtc etc teg etc age gac ggg ccc ccg ggc gcg 346 
Arg Pro Phe Ala Asp Val Leu Ser Leu Ser Asp Gly Pro Pro Gly Ala 

85 90 95 

ggc age ggc gtg ccc tat ttc tac ctg age ccg ctg cag etc tec gtg 394 
15 Gly Ser Gly Val Pro Tyr Phe Tyr Leu Ser Pro Leu Gin Leu Ser Val 
100 105 HO 

age aac ctg cag gag aat cca tat get aca ctg acc atg act ttg gca 442 
Ser Asn Leu Gin Glu Asn Pro Tyr Ala Thr Leu Thr Met Thr Leu Ala 
115 120 125 130 

cag acc aac ttc tgc aag aaa cat gga ttt gat cca caa agt ccc ctt 490 
Gin Thr Asn Phe Cys Lys Lys His Gly Phe Asp Pro Gin Ser Pro Leu 

135 140 145 

tgt gtt cac ata atg ctg tea gga act gtg acc aag gtg aat gaa aca 538 
Cys Val His He Met Leu Ser Gly Thr Val Thr Lys Val Asn Glu Thr 
25 150 155 160 

gaa atg gat att gca aag cat teg tta ttc att cga cac cct gag atg 586 
Glu Met Asp lie Ala Lys His Ser Leu Phe lie Arg His Pro Glu Met 
165 170 175 



20 
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aaa acc tgg cct tec age cat aat tgg ttc Ttt get aag ttg aat ata 634 
Lys Thr Trp Pro Ser Ser His Asn Trp Phe Phe Ala Lys Leu Asn He 

180 185 190 

acc aat ate tgg gtc ctg gac tac tt tggtggacca aaaatcgtg 679 
5 Thr Asn He Trp Val Leu Asp Tyr Phe GlyGlyPro LysIleVal 
195 200 205 

aca cca gaa gaa tat tat aat gtc aca gtt cag tgaagcagac tgtggtga 730 
Thr Pro Glu Glu Tyr Tyr Asn Val Thr Val Gin 
210 215 220 

10 atttagcaac acttatgaag tttcttaaag tggctcatac acacttaaaa ggcttaatgt 790 
ttctctggaa agcgtcccag aatattagee agttttctgt cacatgetgg tttgtttgct 850 
tgcttgttta cttgcttgtt taccaataga gttgacctgt tattggattt cctggaagat 910 
gtggtagcta cttttttcct attttgaagc cattttegta gagaaatatc cttcactata 970 
atcaaataag ttttgtccca tcaattccaa agatgtttcc agtggtgctc ttgaagagga 1030 

15 atgagtacca gttttaaatt gcccattggc atttgaaggt agttgagtat gtgttcttta 1090 
ttcctagaag ccactgtgct tggtagagtg catcactcac cacagctgcc tcctgagctg 1150 
cctgagcctg gtgeaaaagg attggccccc attatggtgc ttctgaataa atettgecaa 1210 
gatagacaaa caatgatgaa actc 1234 

20 

<210> 16 
<211> 220 
<212> PRT 

<213> Homo sapiens 

25 

<400> 16 

Met Ala 
1 
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Gly Leu Ser Arg Gly Ser Ala Arg Ala Leu Leu Ala Ala Leu Leu Ala 

5 10 15 

Ser Thr Leu Leu Ala Leu Leu Val Ser Pro Ala Arg Gly Arg Gly Gly 
20 25 30 

5 Arg Asp His Gly Asp Trp Asp Glu Ala Ser Arg Leu Pro Pro Leu Pro 
35 40 45 50 

Pro Arg Glu Asp Ala Ala Arg Val Ala Arg Phe Val Thr His Val Ser 

55 60 65 

Asp Trp Gly Ala Leu Ala Thr He Ser Thr Leu Glu Ala Val Arg Gly 
10 70 75 80 

Arg Pro Phe Ala Asp Val Leu Ser Leu Ser Asp Gly Pro Pro Gly Ala 

85 90 95 

Gly Ser Gly Val Pro Tyr Phe Tyr Leu Ser Pro Leu Gin Leu Ser Val 
100 105 HO 

15 Ser Asn Leu Gin Glu Asn Pro Tyr Ala Thr Leu Thr Met Thr Leu Ala 
115 120 125 130 

Gin Thr Asn Phe Cys Lys Lys His Gly Phe Asp Pro Gin Ser Pro Leu 

135 140 145 

Cys Val His He Met Leu Ser Gly Thr Val Thr Lys Val Asn Glu Thr 
20 150 155 160 

Glu Met Asp He Ala Lys His Ser Leu Phe He Arg His Pro Glu Met 

165 170 175 

Lys Thr Trp Pro Ser Ser His Asn Trp Phe Phe Ala Lys Leu Asn lie 
180 185 190 

25 Thr Asn He Trp Val Leu Asp Tyr Phe Gly Gly Pro Lys He Val Thr 
195 200 205 210 

Pro Glu Glu Tyr Tyr Asn Val Thr Val Gin 
215 220 
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Sequence L 5 sting 

<1L0> Sajjani Chemical Research Center 

5 <I2U> Human Proteins Having Secretory Signal Sequent* and cD!Ws Encoding these 
Proteins 

<E30> 660B53 

10 <UQ> 
<M1> 

<I5(1> Japan 9-ZT62&B 
<I51> 1997-10-08 

15 

<I70> tfinrinwij So (Ifford 98) 

20 <2I(]> I 

«U> 167 
<9.\Z> PRT 

<?.iX> Homo sapiens 
25 O100> I 

M&L Leu Thr Vol Ala Leu Leu Ala Len Leu Cys Ala Scr Ala Ser CI y 

[5 L0 15 

Asn Ala lie (Jin Ala Arp Ser Sor Set- Ty-r S r Gly Glu Tyr Gly Ser 



iwi8|ie^--in^^> 



wo sariew 2/1 9 

M 2f> so 

Gly Gly Gly Lys Arji Plio Scr His Ser Cly Asa Cln Leu Arp Cly Pro 

35 40 45 

He Thr Ala Leu Ary Vul Arg Val Asu Thr Tyr Tyr lie V&l Cly Leu 
6 50 55 60 

Cln VaJ Arg Tyr Giy l.ys Val Trp Ser Asp Tyr Val Gly Gly At* Asn 

65 75 ao 

Cly Asp ].au G)u G)u He Phe l.eu E|i* Pro Gly G|u Ser Vul Il« Gin 
H 90 95 

10 Vai Sot- Gly Lys TyJ: Lys Trp Tyj- Leu Ly* Ly* Leu Vol J»h* Val Thr 
100 105 no 

Asp Lys Gly Arg Tyr Leu Svt Phe Gly Lys As V Ser Gly Till: Scr PLu 

US 120 125 

Asn Aia Val Pro Lou His Pro A&n Thr Val Leu Arr? Phe lie Scr Gly 
*5 130 ]35 240 

Ars s*?r Gly Ser Leu llo Asp Ala lit- Gly Leu His Trp Asp Val Tyr 
145 150 iSS J60 

Pro Thr Ser Cys Sot- Arg Cys 
165 

20 

<510> 2 

<2U> 172 

<'H2> PKT 

^2.5 3> Bctno .sapiens 

25 

<400> 2 

Wat Glu Thr Arg Pro Arg Leu Gly Alu Tht Cyi Luu Leu C]y Phe Ser 
] R 10 15 
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?he Leu Leu Leu Vq] He Sat fler Asp Gly His Asn dly Leu Gly Lys 

ZD 25 30 

Oly Phe frTy Asp His l)e Trp. Ar« Thr Lou Glu Asp GLy Lys Lys 
35 40 45 

5 Glu Ala Ala Ala Ser Gfy Leu Pro Lew Met Va.1 lie He His Lys Ser 
50 55 60 

Trp Cys Cly Ala tJvs Lys Ala Lou Lys Pro Lys Phe Ala Glu Ser Hit 
6o 70 75 80 

Glu He Ser Glu Leu Ser His Asm Phe Val Mei. Val Asn Leu Glu Asp 
10 SS 90 BS 

Glu Glu Glu Pvo Lys A3p Glu Asp Pfce Ser Pro Asp Gly Gl y Tyr lie 

10ft AOS 110 

Fro Arg lie Leu Ph« l-fiii Asp Pro Ser Gly Lys Val His Hro Glu He 
Hfi 121) 125 

16 He Asti Glu Asn Gly Asn Pro Ser Tyr Lys Tyr Phe Tyr Yal Ser Ala 
J 30 135 140 

Glu Glti Val Vul G)ji Gly Met. Lys Glu AU Gin Gfcu Arg l.eu Thr Gly 
14S 150 155 ISO 

Asp Ala Phe Arg Lys Lys Ufa f,eu Glu Asp (Jlu Leu 
20 1B5 170 

<210> 3 
<211> 144 

<m> PRT 
25 <213> Homo sapiens 

<400> 3 

Met Arg Ser Leu Leu Arg Thr Pro Phe Leu Gys Gly Leu Leu Trp Ala 
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1 5 10 15 

Th Cys Ma. Pro Gly Ala Are Ala. Glu Glu pni Ala Ala Ser Phe Ser 

20 ? r 5 30 

Gin Piyi Gly Ser Mm Gly I.ru Asp Lys A.sn Thr Val His Asp Gin filu 
5 35 40 45 

His lie Ket. Clu His Leu Clu Cly VaJ Tie Asn Lys Pro Cln AJa Clu 

50 55 60 

Mot So- Pro Gin Glu Leu Cln Lou His Tyi- Phc Lys M«t His Asp Tyr 
65 7f> 75 M 

10 Asp Gly Asn Asn Leu Leu Asp Cly Leu Clu Leu Ser l"hr Ala He Thr 

Ho m 05 

His Va] HJs Lj-s tiJu Glu Cly Set- Glu Cln Ala Pro Leu Met Ser Clu 

100 105 HO 

Asp Glu Leu He Asn 11k tie Asp Gly Vn.\ Leu Arg Asp Asp Asp Lys 
15 115 i?X) £25 

Aan Asn Asp Gly Tyr lie fisp Tyr Ala Glu Phe Ala l.yji Ser Leu Gin 

130 135 140 

<210> -1 
20 <9M> 220 
<212> PRT 
<2I3> Hnmo sapiens 

<4QQ> 4 

25 Met Ala Cly Leu &er Arg Gly Ser Ala Ar* Ala Leu Leu Ala Ala Lew 
15 50 J5 

Lou Ala Ser Thr Uu Uu Ala Leu Lev Val Ser Tro Ala Arg- Gly Ar e 
20 2b 30 
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Gly Gly Arg Asp His Gly Asp Trp Asp Glu Ala S*t Arg Luu Pro Pro 

35 40 45 

Leu Pro Pro Are Gl« Asp A)u Ala Arg V*l Ala Ars Phe WiJ Thr His 
50 55 (JO 

ES Val Ser Asp Trp Gly Ala Leu Ala TJir Ife Ser Thr Lou Glu Ala Val 
65 70 To 80 

Arg Gly Arg Pro Phe Ala Asp Vat Leu Ser Leu Scr Asp Gly Pru Pro 

85 90 95 

Gly Ala Gly Ser Gly Val Pro Tyr Ph* Tyr Leu Ser Pro Lou Gin Leu 
10 [00 105 110 

S<Jf Val Svr Asn Leu Gin -Ci Lie Asn Pro Tyr Ala Thr Leu Thr Met TKr 

115 \M 125 

Lou Ala Gl/i Thr Aati Phe Cys Lya Lys His Gly Phe A*p Pro Glu Ser 
130 ES5 140 

15 Pro Leu Cys Val His lie Mel Lt?u Ser Gly Thr Val Thr Lys- Val Asn 
L45 L50 155 16Q 

Glu Thr CI ll Mel Asp lie Ala Lys His Set Leu Phe He Arg His Pro 

HIS 170 175 

Glu Met Ll'S Thr Trp CfO See Set Hi a Asn Trp Phe Phe Alu Lys Leil 
20 EfiO 185 190 

Asn lie Thr Ash He Trp Val Leu Asp Tyr Phe Gly G]y Pro Lys He 

L95 200 205 

Val Thr Pro GLu Glu Tyr Tyr Aen Val Tttr Val Gin 
210 2(5 220 

25 

<5>10> 5 
<2ll> S01 
<212> DMA 



(.2l3> Homo sapiens 



<400> o 

atgttgiiuag t&tfotCLCCC agCCCttcr-a t«tgcctca K cotctffifcaa tgr.cat.trag 6ft 

5 eeoiBstBit oatootata* tggatfagtat gaaatftflgte glggaaagcg atr.r,t.cr.cai L 20 

toL R owuw agtLggacgg ucccaicacc gcecLeeggg tecgagtcaa rar.Rt.act.ac igfi 

atcgtaggtc ttCa W tg DJ r elatggeaag gf.gtggagcg aclatglitRp tggtcgauic Zilt 

ggagacecgg agsfagaf.cn totgcaeec? ggggautcag tgaUicagfft T f.ctg«gaag 300 

i^caagtgfg-t acctgaagaa gctjtgtatu. gtgacagaca agtfgccgeta tetfltcttrt 3$0 

10 gggaaogaca gc^oacaa* rtr.caaT.gcc gicouettse accccaawic cgrg^tccgc 420 

ttcateagtg Rccsfftcts* tlctetcatc gargccattg gcctscact.g ggat-gtttac 480 
c-ccar.tasct. Rcagcagats c 

<210> 6 
15 <2ll> 51$ 
<2lJ>> UNA 

(2f3> Homo sapiens- 



50 i 



atggagacgc ggctacgLm cggggccacc 1.gtLt S etgg gctLuagttt tctgctcct.s 60 

Btcatctctt ctgatggaca taatgggctt Bnaaagggtt ttsgagatca. tattcnttgg 120 

aggacactgg aagatgggaa gaaagaagoa «ctj?ccagtjj aac.tgcccct. gat.ggtgatt 130 

attcataaat cctggtgt.g* agcttgcaaa gctctaaagc ceaaatttgc agaar.otacg 240 

gaaamcag aactctccca laatttfgtt atggtauaic Ugaggacga a*aggaaccc 30£» 

aaagatgaag aittcagccc cga<igg£ggi lataLLceuc gaatccUtt tctggatcct: 360 

QEtggcaagg t.gcatocr.ga aat.catcaat gagaat.ggaa arcccagota caatftatttt i20 

tatgtc«tff ccgagcaagt tgucagggg atgaaggaag ctca« g aaag gctgacgggt <S80 

gatgc&ttca gaaagaaaca fctttgaagal gaattg 51 g 



7/19 



PCT/JP9BAJ4476 



<?,10> 7 
<21t> 432 
<2l2> ONA 



5 


<2t2> Homo 


sapieus 








<4<K» 7 










airRagaXccci 




ccscct.tccr.g tgcggcctgc l.oLeggcci.t Llytgcccca 


60 




o o v 11 v v Ca n n 






i?.0 


10 




T KCElCMZELttC'il 


iiiraccaCa 1 c Eiiire-iiHca.ee ( eie<ueis£fI ii i u<i Lcliucel&ei 


ISO 




Cf! E&O&IFJIC.SIH 


A St 8XS7 ( XiHT'.r' 




2-30 




gatBEcaat.a 




T.£guti.iigaa uTciceacdg coatcactoa Lgtccaiaag 


300 






at«aaca«fifc 


aooautaaijc aecgaasam aactjtatt.aa cataatag&t 


36D 








oaaftaacaat fifBcattataca ttractatJiF- tRaat-ttffca 


420 


16 


□.Qatcant.gr 






432 




<2)D> 8 










<211> 660 










<212> DNA 








20 


<?1!1> Homo 


i-J U J- 1 X DLLa 








<400> 8 










atggcDgggc 


tateccgcgg 


gftccgcgc^c ^cactgctcgr ccsccctgc*. RRCstcnacg 


60 




ctgttgg^gc 


T.gotc^tgte 


guccEcgtiRg ggtcgegge? gccgggacca tgggjactgg 


120 


25 




cceggctgcc 


B^.gGtacca crncgrgagg acgcgscgcg cEtggcccsc 


180 




VtCgftgAcgG 


acgtctccga 


CtSfffiRCRCt ctRgCCacca t.ctc nagger gg^BgcBfltg 


210 




cgcggr:cggc 


ccttcgieega 


cgt.&ctctcg ctcagcgacg ggcocccggg cgcgsgcagc 


300 




gg^gtRCCCt 


atttctacct 


gugcccgctB CBEctcLceg tgQBcaa^ct gfcaggagaal 


3G0 



s 



WO 93/18204 871 Q * 



ccatatgcta cactgaccat gactttggca catenae: t ct BC aagaa autflmttc 420 

gatcca*aaa .tooccittf t g ttcacata « |Dl4 t« K gaant fi t sac caaggtgaat 480 

fuaupuui tggaLaLLg* aaagcoLLcg ttottcauc gacaccctga mmuoo 540 

tggecttcca gcMUatit fitter. ttpn. aagttgaata taaccaatat c lBBB tcct B 61)0 

gaauictttg gtggaccaaa aatc B tfiar,a ^ga*^ «ltal*t»l eacagUcag Bfifl 



<210> 9 
<2(£> 665 
<Z12> DNA 
10 <213> Homo sapiens 



<400> 9 

ataaaacato tg^ttic Li* B g BBgo tg etttgeatet gaaactgtca jjococaga 58 
atg tCff aca e tc B cc cm eta gec a« etc t B t B co tot gco tot ggc J06 
15 Met |. eil Thr Vol Ala Leu Leu Ala, Lu» L* u Cy B Ala S« Ala Ser Cly 

1 5 «> 15 

aat sec att cag gec agg ret tec i« tat db l M a gag tat gga a E t L£ 4 
Am Ala He Gin AJa Arg Ser Set- Ser Tyr Sar fiiy f,l u Tyr Ser 
2 " 25 M 

20 Rgx- gert B ga *a B c B a tto tot cat tct g BC aac ca* ttg B ac Bg c ccc 202 
Gly Ciy Cly Lys Arg Pho S.r HI. Ser Cly Am Gin Leu Asp Cly Pro 

35 40 45 

ate acc «cc clc c B g .to c B a B tc aac aca tac tac aw gt a w t ott 2S0 
Ho Thr Ala Leu Arg Val Arg VaJ A«n Thr Tyr Tyr Lie Vat Gly Leu 
26 60 55 go 

«B Bt.g cgc tat ggc aag gtg tgg age B ac iat gtg eg r. ggt. r. B c. aar 298 
Gin Val Arg Tyr Cly Ly« Val Trp S er Asp Tyr Val Gly Gly Arg An 
* 70 ?6 B0 



9/19 pen jrostf 447* 



gpi ctg gag gag Rt.c t.T.t. ctg cac CCt ggg gfaa Lua gtg ate; cue 346 
G)y Asp Leu Glu Olu Tie Phe Leu His Pro Gly Glu Ser Val lie Gin 

85 90 95 

gt.t ret ggg aa# tac aa# t£(t tac ctg aag aa& ctg gLa ttt gtg aca 5&4 
5 Val Sat Gly Lys TVr Lys Trp I>r Lgu Ly& Lys Leu VfiI Phe Val Thr 
100 ]D5 I tO 

gac asg ggc cgu. tut cLg let tic &gg aaa sar. agt gRc aca atrt tie 442 
Asp Lys Gly Arg Tyr Leu Ser Phe Civ Lyn Asp Ser Gly The Ser Pliu 
!15 1SJ[> J26 

10 aeil gec gut ccc tig cae ccc aac auc gi.g etc cgn t.t.r. a<.c. egt ffgc 490 
Am jUa. Val Pro Leu Wis Pro Asm Thr Val Leu drg Phe Tie Ser tip 

130 135 140 

cgrg tct ggt t.nt. etc ate pat »jcc att gjjc cc^ cog tgg; £ql gtt t.a/i 538 
Arg Ser Gly Se.r Leu He Asp Ala lie Gly Lgil Hi a Trp Asp VeiI Tyr 
15 145 ISO 155 160 

ccc ace age r.gc age aga tgc tgagcctcct etctitt^gca ggggciacL^i. g B90 
Pro Thr Ser Cys Ser Arg Cys 
(6S 

atgag?agia aganctccct tatcactaac ccecatccaa atggctcaat aaaiiuaaLai. fi5D 
20 ggttaaggct aaaag G6& 



<210> 10 

<211> 167 

25 <213> PRT 

<213> Hoouo sapiens 

<40O> 10 



BMBDCClDtc 

BNSDOCID- <WO 991§ 



») 



WO 99/18204 10/19 PCT/JP9*/D447fi 

Mat. Leu Thr Va,l Ala Leu Lou AIei Leu Leu Cys Ala Ser Ala Scr Gly 

15 10 15 

Asa Ala He Gin Aln Arg Ser Ser Ser Tyr bur Gly Glu Tyr Gly Ser 
50 2S 30 

5 Giy Gly Gly Ly* Are Phe Ser His Ser Gly Am Gin. E.eu Aup Gly Pro 
35 W 4S 

tie Thr Ala Leu Arg V'aL Arg Val Asu Thr Tyr Tyr He Val Gly Leu 

50 55 BO 

Gl]] VeiI Arg Tyr GJy Lys Val Trp Si-t Asp Tyr Val Gly Gly Arg Aftn 
10 60 70 ?5 GO- 

dy Asp Leu Glu Glu Ele Phe Leu JUs Pru Gly Glu Ser Val He Gin 

85 90 95 

Val Ser Gly Lys- Tyr Lya Trp Tyr Leu Lys Lys Leu Val Pbe Val Thr 
10Q 105 HO 

15 Asp Lys Gly Arg Tyr Leu Ser Phe Gly Lys Asp Sor Gly Thr Ser The 
115 120 125 

Asm Ala Val Pro Leu His Pri> Asn Thr Val Leu Are Phe lie Ser Gly 

130 135 140 

Are Ser Gly Ser Leu lie Asp Ala fie Gly Leu His Trp Asp Vut Tyr 
20 145 150 155 160 

Pro Thr Set Cys Ser Arg Cys 
{65 



2.1 <2]Q> ]l 

<211> 3414 

<212> DNA 

<2 1 3> Hounn sapiens 



WOW/18204 1 1/19 PCI7JP9W04476 



<<10D> 11 

agttgtgctg agcgscgctc RRcaaacx.flt xtRnacegic: tgccgg^Eiot ecggccctgc 60 

gtccpctcag ccccgtggcc ccgcjjcacct aot^cc arg gag acg egg ect ngr. m 

5 Met. Glu Thr Are Prr> Arg 

t 5 

utu KB? 8«G Acc tgt n.45 CCg ggD t.rc agt t.tc ctg Ctr. etc gtc ate 102 

Lou Civ AIll Thr t'ys Leu Lru Gly Phe Ser Phe I .en Leu l.au Val He 

10 [5 20 

LO tct tec Rat. RfjM oar aat bkr eTt gga Bag be* i-t-t. gg* gat cat at.t 210 

Ser Ser Asp til/ Us Asji Gly Lru Glr Lys Civ Phe Gly Asp Hi it lie 

» 30 33 

cat. tgg agg aca ctg Raa gat RAg aaa gaa guu gcL gee u^u b^q 258 

Kis Ttv Arg Thr Leu Glw Asd Cly Ly-s Ly& Gla AU Ala Ala Ser Cly 

15 40 45 50 

ctg gcc ct.g Atg gtg at.t. att. rta.t aaa tee tgg tgt ^ga got i.gc aaa 306 

Leu Pro Leu Wet Val T.|e Tie His lys Set* Frp Cys Gly Ala £y& Lys 

55 tiO 66 70 

get aiu aag ccc aaa tt.t gcra gaa r ci acg gaa ati ica gaa ecu 10c 354 

20 Ala Leu Lys Pro Lys Phe Ala Glu Ser Thr G]u He fWsr GJu |.eu Ser 

75 80 85 

cat aat ttt Rtt atg gta aat ctt gag gat gaa gaj* gua cee aau gat * 0? - 

Kis Asn Phe Val Met Val Asn Lea Glu A^p Glu GLu Glu Pro Lys Asp 

90 95 10D 

25 «&a gat ttc age cct gac ggfi 6£t t.at at.t. r^a cga ate c.r.t. ttt mg 450 

Glu Afip Phe Ser Pro Asp GH Gly Tyr He Pro Arg lie Leu Phe Leu 

J05 UO 115 

gat. ccc agt ggc aaR gtg cat cot gaa ate ate aat gag aat gga aac 498 



WO 99/1820* 



12/19 



Asp Pro Ser Gly Lys Val His Pro Glu He Tla A-in Gin Asp Gly Asn 

^0 125 130 

ccc age tat aag tat tit tat gtc agL gec gag caa gtt gtt cag ggg 546 
Pta Suf Tyr Lvs Tyr Phe Pyr Yul Sfrr Ala Glu Gin Val Val Glfi Gly 
5 535 140 l« 150 

atg aag gaa get cag gaa agg otg acg ggt gai gec ttu aga. aug aaa 594 
Het Lys Glu A1& Gla Glu Arg Leu Thr Gly Asp Ala Phe Arg Lys Lys 

£55 160 |6S 

cat cii gaa gaL gaa tig taauatgaac gtgeocctce tttcatoaga ettagigl- 650 
10 His Luu Glu Asp Glu Leu 
170 

tetggaagga iiagciagcagB uaagggaata tigaggaalc aLdagauca attaagecEa 7]fl 
ccaggaaacc teattcctau d.aeactggu aegagugclc Lcactgtgga agagLtctgc 770 
taacagaage tggtctgeat gtttgtggat ecageggaga gtggcagact ttcttctcct 830 

15 tttccctctc aectaaatgt caaettgtca ttgaa-tgtaa agaatgaaac cttctgacac 890 
aaaacttsag ceaettggaL gtttautcr.t egoacttaag tatttgagte ttttceeatt 950 
tcct.ee cact ttactoaect tagtggtgaa a* gaga eta g tagcatcttt tetacaaegt I 010 
tanaatt.gca, geagtagctr atoattaaaa aacaacaaca- acaacaataa caataaatcc 1070 
faagr.gtaaa tcasttattc taccccctac caaggatatc agectatttt ttcccttt.tt L13Q 

20 cctectggga ataattgtgg gcttcttoec aaatttctoc agcctclLlD cl.ctLctcal (190 
gcttgagctt ccctgtttgc augcatgegt gtgeaggact ggctgtgtgc ttggactcgg I2&0 
ctccagBtaa aageatgett tuctittgtta utgttggaga uactcaaacc ctcaagcact IS 10 
aggtgtagcc attttgtcaa gtcatcaac-t gtatttttgt actjjgcatta acaaaaaaag 1370 
agataaaata ttgtaccott aaacttUat aaaa<;tttaa aagg 1414 

25 

<210> 12. 
<2U> 172 



* 



WO99/TL8204 13/19 PCT/JD>98rtW-n6 

<21Z> PRT 

<2I3> Houio sapiens 

<400> f?. 

5 Met Glu Thr Arg Pro Are 

] S 
Leu Gly Ala Thr Cys Lau Leu Gly Ph* Ser Phc Lou" Leu Leu V&i lie 

10 [5 20 

Siir Ser Asp fily His Asn Gly Leu Cly Lys G]y Pha Gly Asp His lie 
10 25 30 35 

His Trp Arg Thr Leu Gig Asp Gly Lys Lys GJu Ala Ala AJn Ser Gly 

40 45 50 

Leu Pro Leu Met. Val lie lie His Lys Ser Tro Cys Gly Ala Cya Lys 
55 6© 65 70 

15 Ala Lea Lys Pro Lys Phe Ala Glu Ser Thr Glu Tie Ser Glu Luu Ser 

75 80 85 

His Asn Phe Val Met Val Asn Leu Glu Asp Glu Gin Glu Pro Lys Asp 

90 95 100 

Glu Asp Phc Ser Pro Aap Gly Gly Tyr Ho Pro Arg He Leu Pho Leu 
20 105 110 US 

Asp Pro Ser Gly Lys Val 1Mb Pro Glu He He Asn Glu Asn Gly Asn 

120 IJ>5 130 

Pro Ser Tyr Lys Tyr Phe Tyr Val Scr Ala Glu Gin Val Val Gin Gly 
135 HO MS 150 

25 MbI. Lys Glu Ala Gin Glu Argr Lou Thr GJy Aap Ala Phe Arg E,ys Lys 

155 160 165 

His Leu GJu k&p Glu Leu 
170 



BNSDOCID: <WO 9918204A2TI > 



WO 99/18204 



14/19 



VCTtJP96M4476 



<210> S3 
<2U> 5% 
5 <212> UNA 

<2J3> Homo sapiens 

<400> 13 

agatTCgUtt SSS8fM5S?e« ^ttgetgra^ clcacgttgg ag E gcLtc B c gtct B nLt«g 60 
10 gagaccgtaa saatattpat pace atg aga trc ctg etc age aac ccc tt.a m 

M61 Aig Ser L*u Leu Arg The Pro Pfie 
I S 

ctg tgt ggc ctg C(-C tgff rcc ttt tgt gec eca ggc gee agg get ga B 159 
Leu Cys Gly Leu Leu T r p Ala Phe Cys Ala Pro Gly Ala Arg Ala Glu 
15 30 ]5 20 2S 

gag- cct gca gcr age t.T.c tec caa ccc jtgfc ago atg ggc etp gel aag 207 
Glu Pto Ala A3 a Ser Phe Ser Gin Pro Gly Ser Met Gly Leu Asp Lys 

30 35 40 

aac aca gt ff car gac caa gas cat ate at.g gag cat cia gaa gtc 255 
Asn Thr Val His Asp Gin Glu His He Met. Glu i\is Uu Glu Gly VaJ 

45 50 55 

ate uac aaa cca Has gcg gafl atg teg caa caa, gaa ttg cap etc cat 303 
Hp Aeii Lys Pro Glu Ala Glu Met Ser Prn Gltt Glu Ldu Qln Leu tits 

60 05 70 

£.ar ttc aaa uLg cat gat tat B at ggc aat. aa*. ttg ct.t gat ggn tt* 35] 
Tyr Phfl Lya Mat His Asp Tyr Aap Gly A*o Asa Leu Leu Aw Gly Leu 

7 = 80 85 

gaa etc tec aca goo ate act cat gtc cat aag gag gaa ggg apt g-aa S99 



20 



25 



EW3ECOD: <JWD pfltflaima I > 

BNSDOCiD: <WO "^18204^11 > 



WO 99/18204 *W 15/19 PCT7JF9*fl4476 



Glu Leu S"er Thr Ala He Thr Hi» Val His Lys Glu C3u Gly Ser Glu 
90 95 100 105 

nag gca cca eta ntg agt jjtta gat gaa t;1.g AtL <uc a La si Lb gat ggt 447 
Clin A!a Pro Leu Mel Ser GI11 Asp Glu Leu lie Asn lie He Asp Gly 
6 flO 115 L20 

gt.t f-t.E aga. gat gat gac uug auci aat gut gga t.ac at.t gac tat get 495 
V&l Leu Arg Asti Asp Asp Lys Asn Asa Asp Gly Tyr i?e Asp Tyr Ala 

125 S30 135 

gas stt gca aaa Lea clg cag tagaLglLat ttggccatct cotggttata laca 550 
10 Glu Phe Ala Lyu Set Leu Gin 
140 

aatgtgeccc gtgataatgt gullguaeau LLtagteatg caaaat 596 



IS <2J0> 14 

<2J1> 144 

<2ia> PflT 

<2!3> HoillO sapiens 



20 <40D> ]4 

Met Arg Ser Leu Leu Arg Thr Pro Phe 
f 5 
Leu Cys Gly Leu Leu Trp Ala Phe Cys Ala Pro Gly Ala Arg Ala Glu 
10 15 20 25 

26 Glu Pro Ala Ala Ser Phe Ser Gin Pro Gly Sec Met Gly leu Asp Lys 

30 35 4Q 

Asn Thr Val His Asp Gin Glu His lie Met Glu His Leu Glu Gly Val 
4S 50 55 



W0 9W1S204 



16/19 



PCT/JP*S/0447e 



He Asti Lfs Pro Glu Ala. Glu Met Ser Pro Uln. Giu Leu Gin Lea His 

60 65 70 

Tyr Phe Lvs H*L His Asp Tyr A-jp C?y Astl Asn Lea Leu Asp Gly Leu 
75 SO 85 

5 Clu Leu Set T3ir Ala He Thr His Val His Lys Glu Glu Gly Ser Glu 
90 aft 100 ]05 

Glti A3a Pro Leu Met. Ser Glu Asp Glu Leu tie A«n Ur JJ« Asp Giy 

HO 1 15 1Z0 

Val Leu Arg Asp Asp Asp Lrs Asn Asj) Asp Gly Tyr fl« Asp Tyr Ala 
10 155 J 30 IDS 

Glu File Ala Lys Ser I..fij CI a 
140 

16 <210> 1ft 
<211> 123* 
<212> DMA 

<213> Novo sapiens 
20 <«n> 15 

gac t ggg tec ctgtagj(tc{. tggggecegg gartcttcct ffgagacaccs eu aLg gee 58 

Het Ala 
1 

BSg eta t-ee ega ggg tec gag ego JtCS et-B etc gec gee clg e.tg gcg 106 
26 Gly Leu Scir Arg Gl.y S«;r Ala ArR Ala Leu Leu Ala Ala Leu Leu AU 
5 10 15 

teg acg r,%g ttg gcgf ceg etc gT.g rcg ccc gc(t ggt ug" ggc gge (.54 
Ser Thr Leu Leu Ala Leu Leu Val Scr Pro Ala Arg Gly Arg Gly Gly 

BNSDOCID <WO §918204A2Tl > 



WO 99/1S204 17/19 PCr/JP96rtl4476 

20 25 30 

cigg gsic cur. ggg pac. Igg gac gag gcc t.CC Cffg CtJ} vcg tMig 6Lu cca 202 

Aru A.ip JUs Oly Asp Ttp Asp Glu Ala Ser Arj? L&U l J ru Pro Leu Pto 
SS 40 45 50 

5 ceo cgc sag gac gcg gcg Kgc gig gec CgC lie gtg acg cac gt.c: tec 250 

Pro Am Glu Asp Aia 41a Arg Val Ala Ar K Phe Vis.] Thr Hi? Vai Ser 

r 

55 50 65 

gnc tgg ggo (tct et.g gec aco ate tec acg ciy gag gcg fft.g cgc gsc 298 
Asp Trp fOy Ala Leu Ala Thr 11r Ser Thr Lou Glu Ala Val Arg Cly 
10 ID 7o 80 

c;gg ccc tic gec (cac giu etc i.e.g etc a#c fjac ggg ccc ccg ggc gcg 34B 
Arg Pro Phe- Ala Asp Vai Leu Ser Leu Ser Asp Glf Pro Pro G)y Aia 

85 90 95 

£»e ape ygc gtg enc tat ttc (.qc ctg age cc.g ctg cag etc tee gtg 394 
15 Gly Sut Gly Val Pro Tyr Phe Tyr Leu Ser Pro Leu Gin Leu St?r Val 
L00 105 no 

ape aac ctg cEig gag sat CC& tat get aca ctg ace ar.g act ttg Rea 442 
Ser Asti L»u Gin flju Asn Pro Tyr Ala Thr Leu Thr Wet Thr Lou Ala 
115 120 [25 ]30 

20 uag ace a*c ttc t^u aug **** rat gga ttt gat eea ti<ia agL ccc ctt 4bW 
Gin Thr Asci Ph* Cys Lys Ly£ His Gly Phe Asp Pro Ola Ser Pro Luu 

135 HO 145 

tgt gtt cue ota atx ct.R tea gga uct gtg ace aag Rtg aat gaa aca S38 
Cys Val Hi* lie Met Leu Ser Gly Thr Val Thr Lys Vai Ash Glu Tltr 
25 150 155 160 

gaa ai.g gat att gea aag cat teg tta ttc at t ujja euu cct gag *tg 566 
Glu Met Asp He Al* Lys His Ser Lbu Phe Tie- Arg FJis Pro Glu Mat 
16B 170 175 



BHBOOCIb<JMO_O?in?0|A l & f i 

BNSDOCID- <WO 9918204A2TI '> 



W099VJS2M 18/19 



aaa ace t ss cot. Lcc age R *t aat tee tf B ttt. get aag ttg aat ac* 634 
Lys Thr Ttji Pro Spr Sei His Asa Trp Pfo Pbe Ala Lys Leu Asn lie 

ISO Jff5 190 

ace aat at.& t«g *tc CT.g gac tae if. usgLggacca Hn aax.cstg 679 
ff Hir A*n IJfi Trp V A 1 Lctl Asp Tyr Pfie GlyGlyPro J.ysJleVal 
£95 200 205 

aca cca tfaa gaa ut tai. aat. etc aca grU cag tgaagcagac CRtRjtfa 730 
Thr Fro 01 u Glu Tyr Tyr Asn V a ] Tin- Val Cl n 
210 2J 5 220 

aLttagcasc acttatifaag itLattaaag t 8 RC(caiac acacttaaa* ggrt.taatgt 790 
ttctctBBaa aacfftccca? aaUitT.agcc aeUtwigi. cacatgct B E Itti-ttLget 850 
tgctnguta cttgcttjstl laDcaataga gttgaccCgl liatt.ggattt CCtdgaaRal 910 
glggtago^ cttttttcot al.tttgaagc nstmcgla gagaaatat.c. ct.f.cartata 970 
alcaaataag ttt r.g tccce, tcaatlucaa agat. B tttcc aetggtgetc ttgaagagga 1030 
15 atgagtacca gttttMatt geccatlgga at. U gaa«gL agttgagtat gf.gttcttta 1090 
tluctagaas fi^tRtgct tsgtat$a g Lg catcactcau cacagctgcr, t.ccT. B agdt.g J [50 
ccLgugcctg gt.gcaftaagg a-ttg-eecccc ar.t.atgfftgo T-tatgaataa atottgecaa )2]0 



10 



20 



25 



Satatjacoaa caatgatgaa acto 



<210> 16 

<211> 220 

<212> PRT 

<213> Homo sapiens 

<400> 16 



Met Ma 
1 



BNSDOCID: <WO 991 8204 A2TT> 



WO 99/18204 19/19 PCI7JPSHU04476 

Sty Leu Ser Arg 01 y Ser Ala Arg Ala Leu Leu Ala Ala Leu Leu Ala 

5 10 15 

Ser Thr Leu Leu Ala Leu Leu Val Ser Pro Ala Arg Gly Arg 0)y Gly 
20 25 »[) 

5 Arg Aap Gljr Asp Trp Asp Glu Ala tier Arg Lou Pro Pro Leu Pro 
35 40 45 50 

Pro Arg Cb Asp Ala Ala ArR Val Ala Arg Pile Val Thr His Val Ser 

55 60 65 

Asp Trp Gly Ala Leu Ala Thr He Ser Thr Leu Ciu Ala Val Ar* Cly 
10 70 75 SO 

Arg Pro Plie Ala Asp Val l.eu S<»r Leu Ser Asp Gly Pro Pro Cly Ala 

85 90 98 

d\y Ser Cly Vul Pro Tyr The Tyr Leu Ser Pro Leu Gin l^u Ser Val 
100 [OS 110 

15 Ser Asn Lou Gin Glu Asn Pro Tyr Ala Thr Leu Thr Wet Hir Leu Ala 
115 120 125 130 

Gin Thr Asp Phe Cys Lys Lys his GJy Phc Asp Pro Gin Ser Pro Leu 

135 140 145 

Cys VaT His I Jo Mot LcHj Ser Gly Thr Vul Thr Lys Val Asn Glu Thr 
20 150 155 l$l> 

Glu Her. Asp lie Ala Lys His Ser Leu Phe lie Arg His Pro Glu Met 

16S 170 L7S 

Lys Thr Trp Pro Ser Ser His Asa Trp Phe Phe Ala Lys Leu Asn Tie 
ISO IS5 190 

25 Thr Asn He Trp Val Leu Asp Tyr Phe Gly Gly Pro Lys He Val Thr 
195 200 206 210 

Pro Glu GJu Tyr Tyr Asn Val Thr Val Gin 
215 220 
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